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DEVELOHISNT  AND  PROOP'  SERVICES 
ABERDEEN  PROVING  GROUND 
MARYLAND 


Authority!  TT  QRD  12153 
2 June  '53 

Priority!  GAGustafson/vr 

29  September  1953 


DESIGN  AND  FABRICATE  A HIGH-VELOCITY 
CALIBER  .22  CARTRIDGE.  MODIFY  A STANDARD 
M2  CARBINE  TO  FIRS  THE  CARTRIDGE,  AND  . 

EVALUATE  THE  WEAPON -AMMUNITION  C CL' BINATION 
TWENTY-FIFTH  REPORT  ON  PROJECT  TS1-2 
DATES  OF  PROGRAM!  13  November  1932  to  21  August  1953 

OBJECT 

The  purpoae  of  the  program  in  to  Inoreaae  the  effectiveness  of.  the  M2  carbine, 
in  both  acini-  and  full-autamatio  fire,  by  adapting  it  to  a high-velocity,  email-caliber 
oart ridge. 


SUMMARY  ' 

A cartridge  waa  deaigned  in  caliber  .22  with  an  overall  length  to  permit  uae  in 
standard* carbines  and  magaainea.  Velocity,  pressure,  and  accuracy  barrels  ware  fabrica- 
ted, and  ammunition  dies  were  constructed.  A oaliber  .30,  M2,  carbine  waa  modified  to 
fire  the  oaliber  .22  cartridge,  and  it  was  fitted  with  a compensator  and  bipod.  Lead- 
core,  jacketed  bullets  were  obtained  from  oommeroial  production,  and  armor -pi arcing 
bullets  were  made  by  inserting  hardened  steel  cores  in  the  commercial-type  bullets. 

The  cartridge  and  the  weapon-ammunition  combination  were  evaluated  and  compared  with 
the  performance  of  the  standard,  caliber  „}0,  M2  carbine  and  its  ammunition  and,  in  the 
case  of  qualification  firing,  with  the  Ml  rifle. 

CONCLUSION 


It  is  concluded  that  the  caliber  .22  carbine  is  superior  to  the  standard  caliber 
.30  M2  model  in  thst  it  gave  markedly  better  performance  with  respeot  to  velocity, 
trajectory,  penetration,  and  aoouraoy  in  both  semi-  and  full-automatic  fire. 

RECOMMENDATION 


It  is  recommended  that  five  caliber  .22  carbines  and  20,000  rounds  of  ammunition 
be  prooured  and  tested  at  Aberdeen  Proving  Ground,  in  the  preaenoe  of  members  from  Army 
Field  Forces  Board  No.  3,  to  learn  if  ammunition  of  this  type  offers  any  military 
advantages  over  thst  now  employed  in  carbines,  rifles  or  submachine  guns. 
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DISTRIBUTION  FOR  TWENTY-FIFTH  REPORT  ON  PROJECT  T31-2 


Chief  of  Ordnance 
Washington  25,  D.  C. 

Attn  i ORDTS 

ORDTX-AR 

Conn ending  Officer 
Small  Arras  Anmunition  Center 
1*300  Goodfellow  Boulevard 
St.  Louis  20,  Missouri 

Commanding  Officer 
Frank ford  Arsenal 
Philadelphia  37,  Pa. 

AFF  Liaison  Offioer 
Aberdeen  Proving  Ground,  Md. 

Attn«  Colonel  Levris  1 copy 

Thru i Teohnioal  Information  Branoh 
Aberdeen  Proving  Ground,  Md. 

Teohnioal  Information  Branch 

Aberdeen  Proving  Ground,  Maryland  1 oopy 

Technical  Information  Branch' 

Aberdeen  Proving  Ground,  Maryland  Original 


1 copy 


1 copy 


3 oopies 
1 copy 
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I INTRODUCTION 

A.  DISCUSSION 

1.  In  April,  1952,  Mr,  T.  F,  Colleran,  Direotor  of  Development  and  Proof 
Servioes,  and  Colonel  J.  D.  Armitage,  Chief  of  Arms  and  Ammunition  Division  at 
Aberdeen  Proving  Ground,  granted  verbal  approval  to  a projeet  propoaed  by  the  Small 
Arma  and  Aircraft  Weapons  Branch  to  investigate  the  merit  of  email-caliber,  high- 
velooity  cartridges  for  use  in  rifles  and  oarbines.  Colonel  R.  R.  Studler,  Offioe 
Chief  of  Ordnance,  ORDTS,  also  gave  oral  approval  to  the  preliminary  investigation 
with  the  understanding  that  a program  would  be  authorised  by  his  offioe  if  the 
cartridges  proved  promising  in  early  tests.  This  report  covers  the  test  of  the  oarbine 
and  car bine -ammunition  phase  of  the  program, 

2.  Considerable  delay  was  encountered  in  obtaining  suitable  barrel  blanks 
and  chambering  reamer  stock  for  making  velooity  and  pressure  barrels.  In  November, 

1952,  sketches  of  "Maximum  Cartridge"  and  "Minimus  Chamber"  were  made  and  the  projeot 
was  initiated  in  the  Small  Arms  Branch  gunsmith  shop  on  a b par e-time  basis  because  of 
its  low  priority, 

3*  The  oaliber  .30  carbine  has  been  regarded  with  considerable  disfavor 
during  the  recent  fighting  in  Korea,  probably  to  some  extent  beoause  it  has  been 
employed  tactically  as  a rifle  rather  than  as  a replacement  for  the  pistol.  Perhaps 
this  general  misuse  of  the  oarbine  indicates  that  there  is  a real  combat  requirement 
for  a weapon  of  the  carbine  type.  Battlefield  reports  indicate  that  poor  functioning, 
aocuracy  and  stopping  power  were  charged  against  .this  weapon. 

U.  It  was  thought  at  this  station  that  the  oomplaints  against  the  carbine 
oould  be  eliminated,  in  the  most  part,  by  furnishing  a cartridge  of  high  velocity, 
with  resulting  flat'  trajectory,  and  good  accuracy  to  afford  a high  percentage  of  hits 
on  a man-size  target  up  to  300  yards.  Past  experience  with  privately  owned  light- 
weight, sporting  rifles  of  small  caliber  and  high  velocity  indicated  that  the  300-yard 
criterion  for  effective  range  oould  probably  be  met  with  respeot  to  aoouraoy  and 
trajeotory,  and  that  a good  ohance  for  improving  terminal  performance  over  that  of 
the  caliber  .30  oarbine  cartridge  existed.  It  is  believed  that  a large  portion  of 
malfunctions  oharged  against  the  weapon  in  the  field  were  oaused  by  the  reoognized 
poor  performance  of  30-round  magazines  and  to  unsatisfactory  oold-weather  lubrioants 
in  use  during  the  early  stages  of  the  Korean  conflict. 

5s  By  using  15-round  magazines  and  proper  maintenance,  with  emphasis  on  proper 
lubrication  in  cold  weather,  the  performance  of  the  oarbine  might  be  plaoed  at  a satis- 
factory level.  By  employing  a high-velocity  oartridge,  the  complaints  against  the 
ineffective*  of  the  cartridge  might  be  eliminated. 

6,  The  poor  reputation  of  the  light-weight  oarbine  for  burst-fire  dispersion 
is  well  deserved.  The  relatively  heavy  bullet  develops  rather  severe  recoil  racmentum 
for  burst-fire  control,  even  at  its  low  velocity.  A compensator  can  contribute  very 
little  toward  burst-fire  stability  beoause  the  ratio  of  mass  of  powder  gases  to  bullet 
mass  is  small.  This  condition  was  one  of  the  primary  reasons  for  choosing  a light- 
weight, high- velooity  oartridge,  so  that  bullet  muzzle  energy  can  be  about  equal  to 
the.  standard  round,  yet  reooil  momentum  be  considerably  reduced.  Also,  the  heavier 
powder  charge  required  to  give  higher  velocities  affords  more  momentun  which  oan  be 
employed  by  a compensator  to  reduoe  mu* zle' movement  and  recoil. 
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B.  RBFKRKHCBS 

Authority  for  the  test  is  contained  in  Teletype  CRD  12153,  dated  2 June 
1953,  a oopy  of  which  is  included  in  Apperdix  A. 

II  DESCRIPTION  OF  MATERIEL 


A.  The  cartridge  designed  to  fire  in  the  modified  M2  carbine,  and  the  standard 
caliber  .30  carbine  round  are  compared  below  for  physioal  properties i 


Cartridge 

Caliber 

Bullet 

Wt., 

Grains 

Charge 

Wt., 

Grains 

Total 

wt.. 

Grains 

Cartridge 
Case  Length, 
Inches 

Overall 
Cartridge 
Length,  Inches 

Maximun 
Diameter  of 
Cartridge  Case,  In. 

.30 

110 

13.5 

193 

1.295 

1.660 

.357  vX 

.22 

Ul 

18. 0 

Il*5 

• 1.320 

1.700 

..375 

Performance 

characteristics 

of  the 

test  oartridge 

are  summarised  under 

■ "RESULTS"  of  this 

report . 

B.  A standard  caliber  .50,  M2,  carbine  was  modified  to  fire  the  oaliber  .22 
cartridge  by  fitting  and  chambering  a ocruneroial  caliber  .22  barrel  blank  and  maohining 
the  outside  contour  to  that  of  the  standard,  carbine  barrel.  It  was  desired  that  the 
oaliber  .22  barrel  have  a bore  diameter  of  .219  ineh,  a groove  diameter  of  .221+  inoh, 
and  rifling  of  one  turn  in  16  inches  with  uniform,  right-hand  twist;  however,  the 
available  blanks  had  diametral  dimensions  whioh  were  slightly  "tighter"  than  specified. 
Other  modifications  to  the  weapon  consisted  of  modifying  the  bolt  face  to  accommodate 
the  larger  cartridge  case  bass  s+id  4 icreaeing  the  Strength  of  the  hammer  spring.  The 
muzzle  was  threaded  to  accommodate  * ccspensator  which  was  designed  to  minimize  muzzle 
movement,  both  upward  and  sldstrise.  It  also  reduces  recoil  in  "muzzle-brake"  fashion 
by  changing  the  direction  of  expanding  powder  gases,  A bipod  from  a Browning  Automatic 
Rifle  was  modified  to  fit  the  oaliber  .22  and  oaliber  ..30  carbines  in  order  to  evaluate 
their  long-range,  burst-fire  accuracy  characteristics . The  largor-dismeter  cartridge 
case  of  the  oaliber  .22  oartridge  resulted  in  a reduction  of  magazine  capacity  from  15 
rounds  of  oaliber  .30  to  10  rounds  of  oaliber  .22. 

Co  Dies  for  making  the  oaliber  .22  carbine  ammunition  were  made  to  fit  a Pacific 
commercial-type  hand  loading  press.  Tools  to  perform  the  following  operations  were 
madei  full-length  resizing  of  oartridge  oass,  reaming  case  neck,  trimming  case  neok, 
depriming  case,  repriming  case,  bullet  seating.  Crimping  dies  were  not  made  because  onlj 
un-oanne lured  coBsneroial  bullets  were  available.  A pressure  barrel  was  made  to  fit  a 
Universal  receiver.  The  velocity  barrel  of  the  Mann  type  was  made  by  fibbing  a com- 
mercial oaliber  .22  barrel  blank  to  a Springfield,  M1903,  action  and  turning  down  the 
outside  barrel  oontour  to  fit  the  recoiling  v-slide  of  a Frankford  Arsenal  maohine  rest. 

D.  All  of  the  maohine  work  on  the  chambering  reamers,  oartridge  lcsdi.ng  dies, 
proof  facility  weapons  and  the  test  csrbine  was  done  at  the  gunsmith  shop  at  the  Small 
Arms  and  Aircraft  Weapons  Branch.  Cartridge  oases  were  fabricated  by  shortening  ocm- 
meroial  Remington . .222  oases  to  the  desired  length.  All  ammunition  assembling  was  done 
at  the  loading  room  of  the  &nall  Arms  and  Aircraft  Weapons  Branch. 
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E.  Photographs  of  oartridgss  and  weapons  are  contained  in  Appendix  C of  this 
report. 

F.  Drawings  of  the  "maximun  cartridge  oase"  and  "minimus  chamber”  are  contained 
in  Appendix  D. 

Ill  DETAILS  OF  TEST 

A.  PROCEDURES 

1.  Methods  used  to  design  and  fabricate  test  material  are  listed  under 
DESCRIPTION  OF  MATERIEL  of  this  report. 

2.  The  test  program  is  outlined  in  "Test  Program  for  .22  Carbine  Ammunition 
and  Weapon",  Appendix  A.  Those  phasps  of  the  above  program  involving  test  methods  whioh 
are  self-explanatory  will  not  further  be  described  in  this  section. 

3.  Counter-type,  electronic  chronographs,  employing  lumiline  (photoelectric) 
initiators,  were  used  for  all  velocity  measurements. 

I4.  Peak  chamber  pressures  were  obtsdned  by  use  of  conventional-type,  radial 
gages  with  copper  cylinders. 

5.  Ballistic  data  were  obtained  by  firing  through  lusiiline  initiators  at  ?8.5 
and  78.5  feet  and  two  make-circuit  soreens  at  580  and  $20  feet  frcm  the  gun  muzzle. 

The  first  two  chronograph  initiators  were  connected  to  one  eieotronio-type  counter 
chronograph,  and  the  second  pair  were  connected  to  another  identical  instrument. 
Meteorologies!  data  were  obtained  at,  or  near,  the  firing  position  by  observing  atraos- 
pherio  temperatures , pressures,  relative  humidities,  wind  velocities  and  wjnd  directions. 
Test  data  were  reduced  by  Siaoci  methods. 

6.  In  astablishing  velocity-pressure  relationships  of  various  propellants, 

a maximum  pressure  of  14.2,000  p.s.i.  wa6  selected  because  this  web  considered  the  highest 
maximum  average  pressure  that  would  be  safe  to  use  in  the  present  oarbine  mechanism. 

The  highest  velocity  obtainable  within  this  limitation  was  desired. 

7.  The  "Moore"  accuracy  rest  was  used  to  learn  the  basic  accuracy  of  the 
weapon-ammunition  combination,  as  fired  from  the  shoulder,  but  with  aiming  errors 
eliminated.  This  is  approximated  by  making  a supporting  cradle  which  has  the  same 
mass  as  the  "effective  mass"  of  the  average  shooter's  shoulder.  This  effective  mass 
was  determined  by  Ballistic  Research  Laboratories  at  this  station  in  a previous  test. 

The  weapon  is  supported  at  the  butt  ebook,  and  sling  tension  is  applied  to  hold  ths 
weapon  to  the  oradle  at  the  fore  end.  The  oradle  is  free  to  recoil  and  has  two  U- 
supports  which  slide  in  the  V-ways  of  a steel  blook  to  insure  proper  alignment  until 
the  bullet  leaves  ths  muzzle  during  initial  recoil. 

8.  AFG  Photograph  No.  A90926,  Appendix  C,  shows  the  tost  setup  employed  for 
determining  free  recoil  energy  data. 
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9.  A test  haa  been  devised  at.  thla  atation  to  datermlne  tha  magnitude  and 
direction  of  movement.  In  terma  of  target  dispersion,  that  a weapon-samunition 
combination  will  give  in  the  flrat  3 rounds  of  automatic  fire  when  the  weapon  ia 
supported  in  the  normal  manner  for  single,  aimed  shots.  The  purpose  of  this  test  la 
to  compare  the  relative  movement,  from  flrat  to  aeoond  shots  and  from  aeoond  to  third 
ahota,  of  various  weapons.  It  is  realised  that  oloaer  groups  cam  be  fired  by  assuming 
a conventional,  ^urst-fire  stance"  and  by  trying  to  resiit  gun  movement,  but  variations 
in  holding  are  so  great,  from  burst  to  burst,  and  among  shooters,  that  a very  large 
number  of  targete  must  bo  fired  to  obtain  an  acourate  comparison  among  weapons.  It 
has  been  demonstrated  that  very  uniform  shot  patterns  are  obtained  with  the  first- 
mentioned  technique,  and  these  data  show  the  direction  and  magnitude  that  the  shoulder- 
fired  weapon  tends  to  move  when  no  correcting  force  is  applied.  Suoh  data  are  also 
useful  for  designing  muzzle  compensators. 

10.  A bipod  from  a Browning  Automatic  Rifle  was  modified  to  fit  both  the 
oaliber  .22  and  the  caliber  .30  carbines.  Shooters  assuned  the  normal  prone  position 
behind  the  weapons,  and  no  weights,  sandbags  or  other  stabilising  devices,  other  than 
the  mutsle  compensators,  were  used. 


11.  The  qualification  course  for  the  1£1  rifle.  Course  B using  the  A Target, 
was  chosen  rather  than  the  course  of  fire  for  the  carbine,  because  preliminary  trials 
of  accuracy  and  trajectory  indicated  that  the  latter  course  of  fire  would  be  too 
"easy"  to  give  a proper  evaluation  of  ths  caliber  .22  carbine. 

B.  RESULTS 

1.  Detail  test  results  of  each  phase  of  the  program  are  contained  in  round- 
by-round  data.  Appendix  B of  this  report. 

2.  A Bimanary  of  the  ammunition  tests  is  listed  -in  the  following  paragraphs. 


a.  In  establishing  a powder  charge  to  give  the  maximum  muzzle  velocity 
within  a pressure  limitation  of  1*2,000  p.s.i.,  the  following  results  were  obtainedi 


Powder 

Powder 

Bullet  type 

Inet.  Velocity 

Breech  Pressure, 

Type 

Charge,  drains  4 7ft.,  Grains 

at  78',  f.p.s. 

p.a.i..  Copper 

IMR  1*227 

15.8 

Full  Patch  - 35 

3019 

39.900 

IMR  1*198 

•17.5 

Blak  - 14 

2717 

35.140 

IMR  1*227 

14.3 

Sisk  - 14 

2700 

40,419 

IMR  1498 
IMR  1*227 

) 16  ) 
) 2 ) 

Sisk  - 1*1 

**?866 

41. 195 

* Case 

oapacity 

**  Muzzle  velocity 

- 3022  f.p.e.,  this  is 

the  charge  used 

in  other  phases  of  the 

The  "blend"  charge  was  employed  because  no  standard  IMR  powder  had  completely 
suitable  burning  characteristics  for  the  new  cartridge. 
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b.  Four  ten-shot  targets  at  oaoh  range,  fired  from. a Mann  barrel,  gave  the 
following  results*  in  inohesi 

100  Yards 


Cartridge 
Type 

Mean 

Radius 

Mean  Vertical 
Deviation 

Mean  Horizontal 
Deviation 

Extreme 

Vertioal 

Deviation 

Extreme 

Horizontal 

Deviation 

Extrema 

Spread 

Caliber 

.22 

.38 

.28 

.22 

1.15 

.75 

1.20 

Caliber 

.30 

1.36 

.94 

.77 

3.40 

3.20 

4.15 

300  Yards 

Caliber 

.22 

2.01 

1.20 

1.41 

4.40 

5.58 

5.97 

Caliber 

.30 

3.90 

2.80 

2.10 

11.60 

8.80 

12.70 

o,  Ballistio  data  for  the  test  cartridges  are  summarized  be  low i 


Range, 

Remaining 

Remaining 

Maximum 

Ballistio 

Yards 

Cartridge 

Velocity,  f.p.s. 

Energy,  ft.  lb. 

Ordinate,  ft. 

Consideration 

0 

.22  Carbine 

3022 

835 

0 

C6  - .0824 

0 

.30  Carbine 

1974 

966 

0 

(Based  on  data 
(from  FT0.30- 
(i-l(Abridged) 

0 

.45  Pistol 

920 

* 442  . 

0 

(Based  on  TM 
(9-1990 

50 

.22 

2771 

703  • 

.01 

. 

50 

.30 

1769 

776 

.03 

50 

.45 

871 

396 

.12 

100 

.22 

2418 

533 

.05 

100 

.30 

1580 

619 

.12 

100 

.45 

830 

360 

.47 

150 

.22 

2122 

412 

.13 

150 

.30 

1411 

493 

.30 

150 

.45 

798 

333 

1.1 

200 

.22 

1839 

509 

.26 

200 

.30 

1265 

397 

.59 

200 

.45 

769 

309 

2.0 

250 

.22 

1576 

P27 

.48 

250 

.30 

1148 

327 

1.0 

250 

.45 

743 

288 

3.4 

300 

.22 

1338 

164 

.80 

300 

.30 

1062 

279 

1.7 

300 

.45 

719 

270 

5.0 

350 

.22 

1136 

118 

1.3 

350 

.30 

962 

229 

2.5 

350 

M5 

696 

253 

7.1 

400 

.22 

1021 

95 

2.0 

400 

.30 

946 

222 

3.6 

400 

.45 

673 

237 

9.6 
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d.  Five  shots  of  oaliber  .22  lead-oore  ball  were  fired  from  a carbine  at 
1/4-inch  mild-steel  plate  at  a range  of  50  yards,  and  the  test  was  repeated  by  using  a 
oaliber  .30  oarbine  with  Ml  ball  ammunition.  Five  complete  perforations  (projeotilo 
through  plate)  were  obtained  with  the  oaliber  .22  and  5 partial  penetrations,  having  an 
average  depth  of  .08-inch,  resulted  from  the  oaliber  .30  firing.  Photographs  Mob. 
A90837*  A90838  and  A90839,  Appendix  C,  show  all  plate  penetration  comparisons. 

e.  Firing  against  l/2-inoh  mild-steel  plate  was  eliminated  in  favor  of 
l/^-inoh  homogeneous  and  1/^-inoh  face-hardened  plate  when  it  was  learned  that  no 
l/2-inoh  mild  steel  ia  ueed  as  armor  on  any  vehicles  or  gun  shields.  Several  rounds 

of  oaliber  .22  AP  bullets  had  previously  been  fired  at  1/2-inoh  mild  steel  and  all  gave 
oomplete  perforations!  the  oaliber  .30  carbine  AP  gave  only  slight  bulges  on  the  rear 
of  the  same  plate. 

f.  Five  oaliber  .22  AP  rounds  fired  against  1/4- inch  homogeneous  plate 
gave  4 oomplete  perforations  and  1 oomplete  penetration  at  a range  of  50  yards.  The 
oaliber  .30  oarbine  AP  gave  5 partial  penetrations  of  an  average  depth  of  .09  inoh. 

g.  Five  oaliber  .22  AP  rounds  fired  against  1 /4-inch  face-hardened  plate 
at  a range  of  50  yards  gave  1*  oomplete  perforations  • and  1 partial  penetration  of  .07 
inqh.  The  oaliber  .30  carbine  AP  bullet  resulted  in  5 partial  penetrations  with  an 
average  depth  of  .03  inoh. 

h.  The  maximum  range  of  perforation  of  the  Ml  helmet  was  350  yards  for 
the  oaliber  .22  carbine  and  J4.OO  yards  for  the  oaliber  .30  carbine. 

i.  The  maximum  range  of  perforation  of  the  M12  armored  vest  was  250  yards 
for  the  oaliber  .22  oarbine  and  200  yards  for  the  oaliber  .30  oarbine*. 

3.  A summary  of  weapons  tests  is  listed  in  the  following  paragraphs. 

a.  The  average  instrumental  ve'locity  of  ammunition  fired  in  the  carbine, 
using  the  powder  oh&rge  selected  from  the  pressure-velocity  phase  of  the  test,  was  2880 
f.p.s.  at  78  feet  from  the  raussle.  Corrected  to  the  musile,  this  value  is  3037  f.p.s. 
with  the  oaliber  .22,  41-grain  Sisk  bullet. 

b.  Dispersion  in  semi-automatic  fire  was  established  by  using  two  expert 
riflemen,  each  firing  four  10-shot  targets  with  eaoh  weapon  at  eaoh  range.  Dispersion 
data,  in  inches,  are  averaged  be  low  1 

100  Yards 


Weapon 

Typ« 

Mean 

Radius 

Mean  Vertioal 
Deviation 

Mean 

Horizontal 

Deviation 

Extreme 

Vertioal 

Deviation 

Extreme 

Horisontal 

Deviation 

Extreme 

Spread 

• 

Caliber 

22  1.2 

.8 

.8 

3.2 

3.3 

4.1 

Caliber 

do  1.9 

1.4 

1.0 

6.5 

4.6 

7.0 

300  Yards 

Caliber 

22  U.l 

" . 1.9 

5.2 

8.4 

12.7 

13.8 

Caliber 

do  6.5 

4.8 

3.1 

22.3 

15.0 

24.7 
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o.  Four  10-ahot  groups  wort  fired  at  100  yards  with  eaoh  weapon  supported 
in  Moore  Aoouraoy  Rest* 

Mean  Extreme  Extreme 

Weapon  Mean  Mean  Vertloal  Horisontal  Vertical  Horisontal  Extreme 

Type  Radius  Deviation  Deviation  Deviation  Deviation  Spread 

Caliber  .22  .57  .36  .52  • 1.50  2.30  2.30 

Caliber  .30  1.75  1.25  .97  5.55  5.00  6.10 

d.  Energy  of  free  recoil  was  measured  in  a pendulum,  and  5 -round  averages 
are  tabulated  below.  (Weapons  were  fitted  with  slings  and  loaded  magazines.) 


Weapon 

Bullet 

Bullet  Muscle 

Mustle 

Wt.  of 

Reooil 

Weight,  Grains 

Velocity,  f.p.s. 

Compensator 

Weapon,  lb. 

Ena.rS?l. 

Caliber  .22 

hi 

5037 

With 

6.35 

1.03 

Caliber  .22 

hi 

5037 

Without 

6.30 

2.1*7 

Caliber  .22 

35 

3181 

With 

6.35 

.77 

Caliber  .22 

35 

3161 

Without 

6.30 

I.85 

Caliber  .30 

110 

1975 

With 

6.1*0 

3.95 

Caliber  .30 

110 

1975 

Witnout 

6.10 

h.63 

e.  Cyolic  rate  of  fire  was  887  and  797  rounds  per  minute  for  the  oaliber 
.22  and  oaliber  .30  carbines,  respectively. 

f.  Five  3 -shot  bursts,  fired  in  the  normal  standiiig  position,  were  shot 
by  eaoh  of  three  gunners  with  each  weapon  at  a range  of  25  yards.  Average  distance 
of  jhots  from  the  point  of  aim  are  tabulated  below,  in  inchest 

Weapon  First  Shot  Second  Shot  Third  Shot 

Type  Horlsofffcal  Vertical  Horisontal  Vertical  Horisontal  Vertloal 


Cal,  .22  Carbine 

.37 

1.1*7 

2.27 

1.97 

10.2*8 

5.88 

Cal.  .30  Carbine 

.57  ' 

2.97 

1*.52 

29.98 

29.68 

73.99 

Cal.  .2*5  Submachine  Gun 

1.52* 

6.97 

9.85 

27.2*5 

21.2*3 

52*. 00 

All  of  the  weapons  were  fitted  with  compensators.  Seoond  and  third  ahots  were  usually 
higher  and  farther  to  the  right  than  the  preceding  shot}  however,  the  oaliber  .22, 
being  more  effectively  controlled  by  the  compensator,  gave  msnerous  exceptions  to  this 
performance  characteristic. 


go  Burst-fire  dispersion  was  determined  by  firing  five  5-*hot  bursts  by 
eaoh  of  two  gunners,  employing  the  prone  position  and  bipod.  Compensators  were  used 
on  both  the  oaliber  .22  and  the  oaliber  .30  carbines,  The  oaliber  .30  weapon  was  not 
fired  at  300  yards,  because  the  patterns  at  200  yards  oould  not  be  oontained  on  the 
8-ft.  by  8-ft.  target.  Results,  in  inches,  are  tabulated  belowi 


Weapon 

fog- 


Mean  Mean  Extreme  Extreme 

Range,  Mean  Vertloal  Horisontal  Vertloal  Horizontal  Extrema 

Yards  Radius  Deviation  Deviation  Deviation  Deviation  Spread 

7-2  1U*  1*.7  15.1 

13.21*  10.12*  7.21  31.25 
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Caliber  .22 
Caliber  .22 


200 

300 


15.5 

24.85 


20.0  . 

18.31 
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Results  of  the  caliber  .JO  firing  at  200  yards  are  not  stanarised,  because  only  6 of 
10  groups  had  all  shots  on  the  8 ft.  x 8 ft.  target. 

h.  Two  expert  riflemen  fired  the  B Course  of  fire,  for  the  HI  rifle, 
which  requires  the  use  of  the  A-Target,  having  a 10-inoh  5“*"ing,  with  firing  ranges 
of  200  and  J00  yards.  A fish-tail  wind  at  about  15  miles  per  hour  was  blowing,  and 
shooting  was  toward  the  sun.  The  unfavorable  wind  condition  probably  favored  the 
Ml  rifle,  slnoe  the  oaliber  .JO  AP  bullet  has  less  wind  drift  than  does  the  oaliber  .22 
bullet.  The  unfavorable  target  lighting  probably  reduoed  the  soores  with  both  weapons 
approximately  the  same  amount.  Soores.  out  of  a possible  210  points,  were  as  follows* 


Weapon  Rifleman 


Caliber  .22  Carbine  Perrin 

Caliber  .JO,  Ml  Rifle  Perrin 

Caliber  .22  Carbine  Gustafson 

Caliber  .30,  Ml  Rifle  Gustafson 


So  ore 

Expert  Qualification 

187 

185 

180 

185 

186 

185 

178 

. 185 

i.  .A  total  of  1009  rounds  wae  fired  from  the  caliber  .22  carbine  during 
the  test  and  3 malfunctions  resulted!  Two  failures  to  extraot  and  one  failure  to  eject. 
These  occurred  after  about  850  rounds  and  were  caused  by  lead  shaving  off  the  soft- 
points  of  the  sporting-type  bullets  and  Imbedding  in  the  chamber.  The  ohamber  was 
oleaned  and  no  other  malfunctions  Occurred. 


C.  QP3ERVATI0HS  . 

1.  Only  a small  quantity  of  BCR-type  propellant  of  the  proper  granulation 
was  available  for  this  test,  so  it  was  necessary  to  combine  two  powders  to  obtain  an 
"effective  web  size"  to  produoe  the  ve loo it'y- pres sure  relationship  desired.  The  goal 
was  to  obtain  at  least  3000  f.p.s.  muzzle  velocity  without  exceeding  U2000  p.s.i. 
maximum  average  breeoh  pressure.  This  objective,  while  attained,  was  only  slightly 
exoeededj  however,  it  is  probable  that  a high- potential,  ball-type  propellant  will 
give  considerably  more  velocity  within  the  above  pressure  limitation  and  have  the 
added  advantage  of  causing  less  barrel  erosion. 


2.  The  mean  radial  dispersion  of  the  oaliber  .22  ammunition  was  only  28JC 
at  100  yards  and  5^  *t  J00  yards  of  that  of  the  unseleoted  lot  of  oaliber  .30  ammuni- 
tion used  in  this  test,  when  both  were  fired  from  Mann-type  aoouraoy  barrels.  This 
great  decrease  in  dispersion  of  the  oaliber  .22  cartridge  should  Improve  probability 
of  a hit  by  a considerable  degree  if  other  faotors  suoh  as  marlcsmanship  and  trajectory 
remain  unchanged. 

J.  The  maximum  ordinate  of  the  oaliber  .22  cartridge,  over  a range  of  300 
yards,  is  and  l6j£  of  the  oaliber  .JO  oarblne  and  oaliber  *45  cartridges,  respectively, 
This  "flatness"  of  trajectory  of  the  oaliber  .22  cartridge  inoreasea  hit  probability 
on  man-slse  targets  under  battlefield  conditions,  beoause  it  makes  range  estimation 
errors  relatively  unimportant  and  sight  changing,  within  300  yards  unnecessary.  With 
standard  oarblne  sights  set  to  make  the  bullet  hit  the  point  of  aim  at  250  yards,  the 
highest  the  bullet  would  rise  above  the  line  of  sight  would  be  approximately  five 
inches,  and  it  would  strike  about  seven  inohea  lojr  at  300  yards.  With  the  standard 
oaliber  .30  oarblne,  having  the  same  sight  setting,  the  bullet  would  rise  approximately 
12  inches  above  the  line  of  sight  and  fall  about  15  inches  low  at  300  yards. 
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h,  Remaining  energy  ol*  the  oaliber  .22  oarbine  la  only  I6A4.  ft*  lb*  (59fl  of 
that  of  the  oallbar  *30  oarblne)  at  300  yardaj  a widely  used  criterion  for  fragaent 
lethality  la  U0  ft.  lb.  Preliminary  wound  balllatloa  studio b indicate  that  amall- 
oaliber,  high-relooity  bullets  may  hare  better  "killing  power"  than  heavier,  larger- 
caliber  bulleta  of  equivalent  energy*  perhapa  beoauae  the  energy  ia  expended  more  rapidly 
when  the  "v^"  factor  la  relatively  large  and  the  "m"  factor  ie  small.  Thia  phenomenon* 
and  quantitative  valuea  regarding  it,  will  be  explored  further  at  the  Biophyaice 
Laboratory  at  Army  Chemioal  Center,  where  atudiee  of  various  oalibera*  bullet  weighta 
and  velocities  are  under  way  for  lethality  performance. 

5.  Penetration  performance  of  the  caliber  .22  bullets*  even  with  the  soft- 
lead-nosed  commercial  types  neoessarily  employed  in  this  test*  wma  far  superior  to 
that  of  the  oaliber  .30  carbine  bullets  when  fired  against  hard  and  soft  metal  plates. 
When  fired  against  body  armor  and  helmets,  the  performance  of  the  two  cartridges  was 
approximately  equal. 

6.  Dispersion  oharaoteri sties  of  the  caliber  .22  weapon-ammunition  combination 
ware  far  superior  to  those  of  the  standard  caliber  .30  carbine  up  to  300  yards,  thus 
the  hit  probability  of  the  weapon  is  increased*.  The  basic  weapon  dispersion  and 
ammunition  errors  add  in  quadratursi  thorefors,  the  percentage  improvement  of  the 
combination  was  not  as  large  as  that  for  the  ammunition  alone  when  compared  to  the 
oaliber  .30  oarbine  and  ammunition.  It  is  probable  that  weapon  errors  contributed 
about  the  same  amount  to  the  overall  dispersion  in  both  calibers,  since  the  same  baslo 
weapon  type  was  used. 

7.  The  higher  soores  of  the  oaliber  .22  carbine,  when  fired  in  comparison 
with  the  Ml  rifle  over  the  B Course  of  fire,  indicate  that  the  test  weapon-ammunition 
combination  is  capable  of  delivering  effective  fire  up  to  300  yards.  The  faots  that 
the  carbine  weighs  about  60#  as  much  as  the  Ml  rifle  and  that  each  round  of  ammunition 
weighs  only  35#  as  much  as  the  caliber  .30  round,  are  very  important  when  considering 
ths  number  of  rounds  which  can  be  carried  by  each  rifleman,  especially  in  rough 
terrain.  Most  recent  comibat  data  indicate  that  a large  percentage  of  hits  from  rifle 
fire  are  within  the  300-yard  limit.  It  appears  that  a weapon  and  ammunition  deaigned 
to  be  at  maxim  tin  effectiveness  within  this  range  might  be  the  most  efficient  weapon 
for  many  combat  requirements. 

0.  The  low  energy  of  free  recoil  of  the  oaliber  .22  carbine,  especially 
when  fitted  with  a compensator,  makes  it  muoh  easier  to  oontrol  in  burst  fire  than  are 
either  the  oaliber  .30  oarbine  or  the  caliber  .Ii5  submachine  gun.  In  3-r®und  burets, 
fired  offhand  at  25  yards,  the  distanoe  of  the  third  shot  from  the  point  of  aim  of 
the  caliber  .22  was  15#  as  far  as  the  oarbine  and  21#  aa  far  as  the  oaliber  ,1|5. 

Recoil  energy  oan  be  further  reduced  by  using  a lighter,  35~Sraia»  bullet  at  a higher 
velooity.  The  aivantagea  gained  in  burst-fire  oontrol  would  be  offset  by  a poorer 
ball! at io  coefficient  and  resulting  lower  velocity  at  ranges  beyond  approximately 
200  yards. 


9.  Five-shot  bursts  from  the  caliber  .22  oarbine  averaged  20  inches  and  $8 
inches  for  200  and  300  yards,  respectively.  Shooters  were  in  the  prone  position, 
using  a bipod  and  all  bursts  were  very  oarefully  held.  In  most  oorobat  conditions 
it  would  not  be  possible  to  oontrol  the  dispersion  as  well  as  in  this  test.  However, 
data  show  that  these  are  excellent  patterns  when  compared  to  those  of  a oaliber  .30 
oarbine,  fired  under  the  same  conditions,  and  previous  tests  of  conventional  weapons 
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indioat®  that  extremely  largo  targets  would  be  required  at  these  ranges  to  contain 
5-shot  bursts.  It  is  beyond  the  soope  of  this  program  to  evaluate  burst-fire 
effectiveness  from  the  taotioal  standpoint,  but  it  is  demonstrated  that  the  vreapon- 
ananunitlon  combination  gives  markedly  better  burst-fire  dispersion  patterns  than 
ary  ether  foreign,  standard,  or  experimental  shoulder-fired  weapon  tested  at  this 
station  to  date. 

10.  Good  weapon  functioning  was  obtained  during  the  1009  rounds  fired  during 
this  test.  The  3 stoppages  encountered  in  the  oaliber  .22  carbine  were  unquestionably 
oaused  by  lead  shavings  from  oommeroial-type  bullets.  However,  the  tendency  to  feed 
the  bullet  points  too  low  into  the  chamber  should  be  corrected  in  future  models  by 
Increasing  the' height  of  the  feed  ramp,  in  front  of  the  magasine  well,  by  * slight 
amount . 


11.  Bullets  with  crimping  cannelures  were  not  available  for  this  test,  however 
such  a bullet  ahould  be  designed  for  any  future  production  of  oaliber  .22  bullets. 

It  will  be  necessary  to  design  a bullet  with  the  oannelure  on  its  cylindrical  portion 
so  that  the  oartrldge  oase  can  be  crimped  into  the  cannelure  to  afford  rigidity  to  the 
assembled  oartrldge.  ' This  crimping  prevents  accidental  bullet  separation  in  the 
weapon. 

D.  OBSERVERS 

No  observers  witnessed  testing  of  the  weapon  or  aimnunitionj  however, 
the  following  persons  witnessed  demonstration  firing  before  the  test  canmenoedi 

1.  Colonel  R.  R.  Studler,  Office  Chief  of  Ordnance 

2.  Colonel  Crabill,  Army  Field  Foroea 

3*  Lt.  Col.  R.  B.  Crosmnan,  Office  Chief  of  OrdnSnoe 

U.  Lt.  Col.  Jelley,  AEF  Liaison  Officer,  Aberdeen  Proving  Ground 

5.  Mr.  Ray  Holmes,  Olin  Industries 

6.  Hr.  J.  C.  Dear,  Olin  Industries 

7.  Mr.  Robert  Drake,  Olin  Industries 

rv  CONCLPSIONS 

A.  It  is  oonoluded  thati 

1.  The  M2-type  carbine  is  oapeble  of  good  performance  when  modified  to 
fire  oaliber  .22,  U1  grain  bullets  to  velocities  in  exoess  of  3000  feet  per  seoond. 

2.  The  oaliber  .22  carbine  performance,  when  compared  with  that  of  the 
oaliber  ,30,  M2  oaft^ne,  was  markedly  superior  with  respeot  to  velocity,  trajectory, 

penetration,  and  aoeuraoy  in  both  semi-  and  full-automatio  fire. 

3.  The  caliber  .22  bullets  have  lest  striking  energy  thsm  the  caliber  .30 
carbine  bullets  at  all  ranges)  however,  the  oaliber  .22  has  more  than  enough  energy 
to  satisfy  present  criteria  for  lethality  to  ranges  of  at  loaat  I4.OO  yards. 

1*.  The  extremely  good  buret-fire  dispersion  performance,  the  light  weapon 
and  oartrldge  weight,  and  the  high  striking  energy  at  olose  range,  make  the  oaliber 
.22  oarblne  worthy  of  study  as  a replacement  for  the  oaliber  ,1)5  submachine  gun. 
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5«  The  o&liber  . 22  carbine  ocmpares  favorably  with  the  Ml  rifle  in  firing 
against  regulation  targets  up  to  a range  of  300  yards. 

V RECOMMENDATION 


It  is  recommended  that  five  caliber  .22  carbine's  and  20,000  rounds  of 
armunition  be  procured  and  tested  st  Aberdeen  Proving  Ground,  in  the  presence  of 
members  from  Army  Field  Foroes,  Board  No.  3,  to  learn  if  aasnunition  of  this  type 
offers  aiy  solitary  advantages  over  that  now  employed  in  carbines,  rifles  or  sub- 
maohine  guns. 


. J2V  ' * ^ >*-» 

0.  A.  GUSJAFSON 
Chief,  Snail  Arms  and 
Aircraft  Weapons  Branch 


APPROVED i 


T,  F0  COULERAN 
Director,  Development 
and  Proof  Services 


S,  GOODWIN 


Aoting  Chief 

Arms  and  Ammunition  Division 
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Teletype  ORD  12155,  dated  2 June  1953. 

Test  Program  for  .22  Carbine  Ammunition 
and  Weapon. 
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BTQUo  1953  JUS  2 15  39 

A.P.G. 

ET0213  MARYLAND 

RR  UETGH 

DE  UEFC  152A 
H 021U30Z 
FM  COFORD  WASHDC  ' 

TO  CQ  ABERDEEN  PRGR  MD 

DA  GRNC 

FROM  ORDTS  CARTEN  TT  OKD  12153  RE  PONBCON  CARTEN-GUST A FSON  CVM  REQUEST 
REPORT  ON  CALIBER  .22  RIFLE  DEVELOPMENTS  BE  PREPARED  AND  FORWARDED 
THIS  OFFICE  PD  COSTS  CHARGEABLE  TO  PROJECT  TS1-2 

CFN  12153  .22  TS1-2 


.Date  2 June  53 
ACTION  TO  BE  TAKEN  BY 
D&PS 


02/1506* 
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TEST  PROGRAM  FOR  .22  CARBINE  AMMUNITION  AND  WEAPON 


1.  Ammunition  Program 

A.  Design  oartridge  case  and  make  rough  sketches  of  "maximum  oartridge  oase 
and  "minimum  barrel  ohamber".  Cartridge  oaae  to  be  of  largest  capacity  to  feed 
through  carbine  magaeine. 

B.  Fabrioate  a Mann  aoouraoy  barrel,  and  a pressure  barrel  for  Universal 
reoeiver.  Rifled  barrel  blanks  to  be  obtained  from  custan  barrel  maker,  and  all 
maohino  work,  including  making  chambering  reamers,  to  be  done  at  ftnall  Arms  and 
Airoraft  Weapons  Branch  gunsmithing  shop. 

C.  Fabrioate  reloading  dies  to  fit  Pacific  loading  press. 

D.  Using  commercial  or  special  bullets  of  approximately  1*0  grains  weight, 
establish  the  highest  velocity  possible  within  preseure  limitations  of  1*2,000  p.s.i., 
oopper. • 

E.  Design  and  produce  armor-piercing  bullets  of  approximately  35  grains  weight. 

F.  Using  the  load  seleoted  in  Paragraph  D,  conduct  the  following  tests* 

1.  Fire  20  rounds  for  velocity  from  the  Mann  barrel.  (♦7Q*P) 

2.  Fire  20  rounds  for  breech  .pressure  from  the  pressure  barrel. 

3.  Fire  four  ten-shot  targets  at  100  yards  from  the  Mann  barrel.  Use 
oaliber  .30  oarbine  cartridge  for  control. 

U.  Fire  four  ten-shot  targets  at  300  yards  from  the  Mann  barrel.  Use 
oaliber  .30  oarbine  cartridge  for  control. 

5.  Determine  the  ballistio  coefficient  and  calculate  striking  velocity 
and  energy  at  0,  50,  100,  200,  300  and  1*00  yards.  Compare  these 
figures  to  those  of  the  oal.  .1*5  oartridge  fired  from  the  M3A1 
submachine  gun  and  the  oal.  .30  oarbine  oartridge. 

6.  Fire  5 shots  at  a l/4*-inoh  mild  steel  plate  at  50  yards  using  the 
lead-core  ball.  Fire  the  oarbine  for  control  and  photograph  the  plate 
after  depth  of  penetration  is  measured. 

7.  Fire  5 shots  at  a l/2-inoh  mild  steel  plate  at  50  yards 'using  the  armor- 
piercing bullet.  Fire  the  AP  bullet  in  the  oal.  .30  oarbine  for  oontrol. 
Measure  depth  of  penetration  and  photograph  plate. 

8.  Determine  the  maximum  range,  not  to  exoeed  1*00  yards,  that  the  lead-core 
ball  will  penetrate  the  Ml  helmet  and  standard  body  armor.  Use  the 
hall  cartridge  for  the  oal.  .30  oarbine  for  comparison. 
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II  Weapon  Program 

A.  Modify  a standard  M2  oal.  .30  oarbine  to  fire  the  cartridge  developed 
in  Phase  I of  this  program. 

B.  Design  and  fabricate  a muscle  compensator  whioh  will  balance  inuzele 
climb  in  burst  fire,  by  utilising  the  momentum  of  the  propellant  gases. 

C.  Fit  a bipod  to  the  weapon  in  such  a manner  that  it  can  be  removed  when  not 
in  use. 

D.  Saploying  the  ammunition  developed  in  Phase  I,  conduct  the  following 
program* 

1.  Fire  20  rounds  for  velocity  from  .22  oarbine; 

2.  Keep  a record  of  gun  functioning  for  all  tests,  including  demonstrations. 

3.  Establish  semi-automatic  dispersion  characteristics  by  firing  four  10-ahot 
groups  at  100  yards  and  at  300  yards  range.  Fire  the  oal.  .30  carbine 
for  comparison.  An  expert  shooter  using  a benoh  rest  should  do  all  the 
firing  under  similar  weather  conditions. 

1*.  Fire  four  10-shot  dispersion  targets  at  100  yards  using  the  "Moore 
Aoouraoy  Rest".  Dae  a oal.  .30  M2^  carbine  for  control. 

• * 

5.  Determine  the  recoil  characteristics  of  the  weapon-ammunition  combination, 
with  gun  fitted  with  the  compensator,  by  firing  on  a recoil  pendulum. 
Repeat  the  test  without  the  compensator.  Use  a cal.  .50  carbine  for 
comparison,  both  with  and  without  compensator. 

6.  Evaluate  and  oampare  automat io- fire  dispersion  characteristics  in 
3-round  bursts  at  25  yards.  The  teohnique  employed  in  previous  tests 
should  be  used,  and  the  oal.  .30  oarbine  and  Thompson  submachine  gun 
should  be  employed  for  comparison. 

7.  Determine  burst  fire  aoouraoy  from  the  prone  position  with  weapon 
equipped  with  bipod.  Two  expert  gunners  should  fire  five  5~shot 
groups  each  at  a range  of  200  yards.  Uae  a oal.  ,30  carbine  with  com- 
pensator for  comparison. 

8.  Fire  the  qualification  course  for  the  Ml  rifle,  employing  two  expert 
riflemen  shooting  the  test  weapon.  Repeat  the  firing  with  the  oal.  .30, 

Ml  rifle  and  the  M2  oal.  .30  oarbine  for  comparison. 
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APPENDIX  B 


Round- By-Round  Test  Data 
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Four  ve  loc ity  uniformity  series  were  fired  from  tho  *224.  Carbine  Mann  Barrel* 
The  results  are  as  follows  for  20  rounds  per  lo&di 


35  gr.  W.R.A.  Full  Patch 
15.8  grs.  #1+227 

Mean  Velocity 

3019 

1+1  gr.  Sisk 
17.5  gr*.  #<4198 

Mean  Velocity 

2717  f.p.*. 

i+1  gr.  Sisk  (1+0  rounds) 

Mean  Velooity 

2700  f^apoBe 

11+.3  grs.  #<+227 

1+1  gr.  Sisk 

16  grs.  #<+198,  2 grs.  #1+227 

Mean  Velooity 

2866  f.poB. 
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30  Juno  1953 


Tort  of  1 Velocity  Uniformity  and  100  Yard  Acouraoy  - 

17.5  grs.  1498  1*1  g r.  Siak 


ROUND 

VELOCITY 

1 

2793 

2 

2681 

3 

27U7 

1* 

2716 

5 

271*7 

6 

2681 

7 

2698 

8 

2655 

9 

2690 

10 

2671* 

11 

2735 

12 

271*7 

13 

.26148 

2* 

2772 

15 

2686 

16 

2737 

17 

-271*3 

18 

271*0 

19 

271*1* 

20 

2706 

Avorago  Volooity  ■ 2717  fp« 


,22l*  Carbino 
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CHROHOCRAPH  VELOCITY  REPORT 


30  June  1953 


Page  1 


Proof  Di no tor  1 Mr.  Steph 
Qun  to  lat  Colli  53 •00* 


Program  Caliber  22 
lat  to  2nd  Colli  50.00* 


Projeotilai  17  l/2  (P*** 


ROUND 

COIL 

1 

6 

53 

M 

NO. 

HOUR 

TIME 

VELOCITY 

1 

1551 

1796 

2793 

2 

1865 

2681 

3 

1820 

2747 

4 

1841 

2716 

5 

1820 

2747 

6 

1865 

2681 

7 

1853 

2698 

8 

1883 

2655  • 

9 

1859 

2690 

10 

1870 

' 2674 

11 

1828 

2735 

12 

1820 

2747 

13 

1888 

2648 

i£ 

18C4 

2772 

15 

186a 

2688 

16 

1827 

2737 

17 

1823 

2743 

18 

1825 

2740 

19 

1822 

2744 

20 

1602 

1848 

2706 

CONFIDENTIAL— -Security  Information 


CONFIDENTIAL — Security  Information 


Tort  oft  .224  Car bin* -Velocity  Uniformity -Mann  Barrel 

16  gra . #4196  2 gr«.  #4227  41  gr.  Siak 


ROUND  VELOCITY 


1 

2854 

2 

2874 

3 

2828 

4 

2885 

5 

2836 

6 

2870 

7 

2879 

6 

2897 

9 

2895 

10 

2859 

11 

2822 

12 

2885 

13 

2890 

14 

2885 

15 

2843 

16 

. 2890 

17  . 

2880 

18 

2851 

19 

2859 

20 

2838 

Moan 

2866  fpa 
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Proof  Director*  Staph 
Gun  to  lat  Coil*  53*00 • 
Projectile  * 16  gr.  1^196 

ROUND  NO. 

1 

2 

l 

I 

7 

8 

9 

10 

II 
12 
13 
Hi 

15 

16 

17 

18 

19 

20 


CHRONOGRAPH  VELOCITY  REPORT 


2 July  1953 


Program*  Caliber  *22 
lat  to  2nd  Coil*  50.00 » 


2 gr. 

#4227 

HOUR 

COIL  TINE 

1519 

1752 

1740 

1768 

1733 

1763 

1742 

1737 

1726 

1727 

1749 

1772 

1733 

1730 

1733 

1759 

1730 

1736 

1754 

1749 

152 u 

1762 

INSTRUMENT  VELOCITY 

2854 
267k 
2828 
• 2885 
2836 
2870 

2879 
2897 
2695 
2859 
2822 
2885 
2890 
2885 
281+3 
2890 

2880 
2851 
2859 
2838 
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Tout  of  i Valooity  Aoouraoy  • *2211  Carbine  20  June  1953 

15.5  gr. 

#4227  14.3  sr.  #4227  41  gr.  Sisk 

ROUND 

VELOCITY 

• 1 

2887 

2 

• l 

2934 

2892 

2927 

5 

2877 

6 

2678 

7 

2726 

8 

2720 

9 

2717 

10 

2725 

11 

2737 

12 

2723 

13 

2707 

14 

2695 

15 

2713 

16 

2690 

17 

2707 

18 

2680 

. • 19 

2668 

20 

' 2716 

21 

2740 

22 

2719 

23 

2688 

24 

2709 

25 

2662 

26 

2707 

27 

2714 

28 

2670 

29 

2661 

30 

2671 

31 

2657 

32 

2674 

33 

2726 

34 

2709 

35 

2655 

36 

27U 

37 

2720 

38 

2728 

39 

2711 

4o 

2706 

41 

2701 

42 

a 

2698 

2677 

2709 

45 

2671 

• 
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Teat  of*  Velocity  Aooureoy  - .221*  Carbine  (Cont’d) 

15.8  gr.  #i*22 7 55  gr.  Bullet 


ROUND 

VELOCITY 

1*6 

3016 

1*7 

302J 

1*8 

5QU3 

U9 

3008 

50 

3Ql*5 

51 

3030 

52 

3003 

55 

3003 

5k 

3025 

55 

2967 

56 

3016 

57 

. 3028 

58 

2990 

59 

2996 

60 

2963 

61 

3071 

62 

301*1 

63 

3007 

61* 

3038 

65 

301*9 

Mean  Velocity  • 5019  fp* 
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Proof  Dlreotort  Mr.  Fsrrin 


Oun  to  lot  Colli  5J.OO’ 

ROUND  NO. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13  • 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24  - 

25 

26 
27 

. 28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
3S 

it 
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CHRONOGRAPH  VELOCITY  REPORT 


ROUND  NO. 

COIL  TIME 

INSTRUMENT  VELOCITY  PROJECTILE 

hi 

1851 

2701 

h2  ■ 
la 

1853 

2698 

1868 

2677 

31 

18U6 

2709 

h5 

1872 

2671 

U6 

1658 

3016  15.8  gr. 

hi 

hB 

165U 

1643 

3023 

30U3 

h9 

1662 

3008‘ 

50 

161*2 

3Ql*5 

51 

1650 

3030 

52 

1665 

3003 

53 

1665 

3003 

5U 

1653- 

3025 

55 

1685 

2967 

56 

1658 

3016 

57 

1651 

3028 

58 

1672 

2990 

59  ' 

1669 

2996 

6o 

1676 

2983 

6l 

1628 

3071 

62 

I6hh 

30U1 

63 

1663 

3007 

6 U 

16U6 

3038 

65 

16U0 

3&9 
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Four  oomplots  praaauro 
with  Universal  reoeiver  No. 


series  wore  fired  from  the  .221+  Carbine  pressure  barrel 
197.  The  result*  are  sunmarlced  as  follows  for  20  rounds 


eaohi 

1*  35  gr.  N.R.A.  Full  Patch  bullet 

15.0  grs.  #i*227 

2.  1+1  gr.  Sisk 
17.5  grs.  #1+190 

3.  1+1  gr.  Sisk 
Hi.3  grs.  #1+227 

1+.  1+1  gr.  Sisk 

16  grs.  #1+190.  2 grs.  #1+227 


) 

Mean  Pressure 

59.990  pal 

) 

Mean  Velocity 

2961+  fps 

) 

Mean  Pressure  • 

35.11*0  pel 

) 

Mean  Velocity 

2?16  fps 

) 

Mean  Pressure 

1+0.1*19  P«i 

) 

Mean  Velooity 

2691  fps 

) 

Mean  Pressure 

1+1.195  P«1 

) 

Mean  Velocity 

2859  fps 
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Teat  ofi  Preaaure  Series  - .224  Carbine 

16  era.  *196.  2 gra.  *4227,  4l  gr.  Siak 
Velocity  at  78' 


HOUND 

VELOCITY 

PRESSURE 

REMARKS 

1 

2943 

45600 

(10  grs.  #4198  - 8 gro. 

(Cp  26-45  - 129 

( 41  gr.  Bullet 

14  gra.  #ul98  - 4 gra. 

#4227 

2 

2894 

42600 

*422 7 

3 

2976 

51000 

4 gra.  fl*4227  - 14  gra 

. *4198 

4 

2800 

41900 

9 gra.  *4198  - 8 gra. 

#4227 

5 

2849 

39400 

15  gra.  #4198  - 3 gra. 

#4227 

6 

7 

2870 

•2884 

42000 

42600 

15  gra.  34198  - 3 gra. 
15  gra.  9*4198  - 3 gra. 

is? 

8 

2860 

43600 

15  gra.  #4198  - 3 gra. 

*4227 

9 

2817 

36000 

16  gra.  &.198  - 2 gra. 

*4227 

10 

2840 

4o4oo 

11 

2828 

40800 

12 

2884 

42200 

13 

2890 

43400 

1 4 

2917 

45600 

15 

2856 

59800 

16 

2856 

41200 

17 

2807 

38600 

18 

2904 

42060 

19 

2836 

39800 

20 

2862 

4o4oo 

21 

.2847 

40900 

22 

2892 

42400 

23 

2852 

42100 

Avg.  Prea.  41,195 

24 

2864 

42000 

25 

2877 

43500 

26 

2854 

40800 

27 

2877 

42900 

28 

2820 

59100 
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Test  of i 

<,224  Carbine 

Pressure  Barrel 

Pressure  Series  - 35  gr.  15*8  grs.  i*4227 

19  June  1953 

Velocity  at  78  feet 

ROUND 

VELOCITY 

PRESSURE  REMAKES 

1 

2867 

46700  41  gr.  - 15.5  - #4227 

L29 

2 

2862 

54300 

3 

2860 

47400 

4 

2870 

49200 

5 

2843 

47600 

6 

2867 

50400 

7 

2982 

41500  35  gr.  - 15.8  - #4227 

L29 

8 

2955 

39000 

9 

2941 

39200 

10 

2994 

41700 

11 

2962 

40400 

12 

2952 

40600 

13 

2938 

38600 

14 

2971 

39700 

15 

2989 

41800 

16 

3012 

41600 

17 

2976 

39700 

18 

2967 

39100 

19 

2950 

37800 

20 

2957 

40200 

21 

2952 

39900 

22 

23 

2895 

2964 

38400 

38800 

2 4 

2973 

41200 

25 

2974 

40900 

26 

2983 

40200 

27 

2966 

41000 
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Teat  oft 

ftraaaura  Sarlaa  - 

•224  Carblna 

17.5  gra.  #4198,  41  gr.  8iak 
1 July  1953 

ROUND 

VELOCITY 

PRESSURE  REMARKS 

1 

2716 

35000  17.5  gra.  44198 

2 

2729 

34200  41  gr.  Slak 

} 

2765 

37800 

4 

2767 

37400 

5 

2713 

34600 

6 

2719 

35300 

7 

2585 

33800 

8 

26 82 

36600 

9 

2764 

37000 

10 

2704 

34000 

11 

2678 

34000 

12 

2713 

33000 

1? 

2722 

35000 

14 

2753 

35200 

15 

2728 

33300 

16 

2735 

35100 

17 

2726 

35900 

18 

2716 

36500 

19 

2670 

32100 

20 

2732 

36600 
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Taat  ofi 

Preaoura  - 

.221+  Car bin*  - 

1 July  1953 

ROUHD 

VELOCITY 

PRESSURE 

RBtARKS 

1 

2775  • 

1+21+00 

15.5  gra.  11+227 
Lot  15-0 

2 

2801 

1+1+100 

3 

2781 

U5300 

h 

2927 

U5U00  • 

15.7  gra.  #1+227 

• 

Lot  29 
A.P.  Bullat 

5 

28 1+1+. 

1+3800 

6 

2872 

36200 
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Teat  oft  .224  Car  bin*  Pressure  Barrel 

Preaaure  Serlea  - 14.3  gra.  ^*4227,  Ul  gr.  8iak 

19  June  1953 


ROUND 

VELOCITY 

PRESSURE 

1 

2680 

38500 

2 

2693 

38800 

3 

2693 

39400 

4 

2678 

38200 

5 

2698 

42700 

6 

2688 

40400 

7 

2703 

40700 

8 

2706 

41000 

9 

2688 

40000 

10 

2709 

42600 

11 

2677 

38000  . 

12 

2678 

44000 

13 

2703 

42000 

14 

2710 

41600 

15 

2682 

38500 

16 

2693 

39800 

17 

2680 

37400 

18 

2706 

42400 

19 

2672 

40200 

20 

?709 

. 45900 

21 

2668  ' 

36700 

23 

2738 

42400 

24 

2738 

42600 

25 

2767 

44000 

26 

2765 

43000 

REMARKS 

4l  gr.  Bullet  14.3  gr*»  tiU&l  ^9 


14.5  gra.  #4227 

14.7  gra.  1&227  - 41  gr. 
14.7  gra.  #4227  - 41  gr. 


V> 
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CHRONOGRAPH  VELOCITY  REPORT 
1 July  1953 


Proof  Director i 
dun  to  let  Coil 
ROUND  NO. 

Mr.  Steph 
i 53.00  feet 
HOUR 

COIL  TUB  • 

Program i Caliber  .22 
let  to  2nd  Coil*  50.00  feet 
INSTRIKE NT  VELOCITY  PROJECTILE 

1 

0915 

1841 

2716  17  1/2  gr.  #4198 

2 

1832 

2729 

3 

1808 

2765 

4 

1807 

2767 

5 

.1843 

2713 

6 

1839 

2719 

7 

1954 

2585  ‘ 

8 

1864 

2682 

9 . 

1809 

2764 

10 

1849 

2704 

ll 

1867 

2678 

12 

1843 

2713 

13 

1837 

2722 

14 

1816 

2753 

15 

1833 

2728 

16 

1828 

2735 

17 

1834 

2726 

18 

1841 

2716 

19 

1873 

2670 

20 

1830 

2732 
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CHRONOGRAPH  VELOCITY  REPORT 


1 July  1953 


Proof  Diraotori 

Ur.  Steph 

Program  1 

Caliber  .22 

Chin  to  lat  Colli 

53.00  feat 

lit  to  2nd 

Colli  50.00  faet 

ROUND  NO. 

HOUR 

COIL  TIME 

INSTRUMENT  VELOCITY  PROJECTILE 

1 

1000 

1802 

2775 

15  1/2  gra.  &227 

Lot  15-C 

2 

1775 

2801 

3 

1798 

2781 

h 

1708 

2927 

15.7  gr.  4U227 

Lot  29 

5 

1758 

28U; 

6 

17  U 

2872 

7 

1699 

29U3 

(10  gra.  4U1 98 
( 8 gra.  &227 

6 

1728 

289U 

(Hi  gra.  fWil98 
( h gra.  #<4227 
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CHRONOGRAPH  VELOCITY  REPORT 


1 July  1953 


Proof  Director i Mr.  Perrin  Program  Caliber  .22 

Gun  to  let  Coil i 53.00  feet  1st  to  2nd  Coil*  50.00  feet 


ROUND  NO. 

HOUR 

COIL  TIME 

1 

1259 

1680 

2 

1302 

1786 

3 

1314 

1755 

4 

1341 

1742 

5 

1344 

1734 

6 

1346 

1748 

7 

150a 

1775 

8 

1609 

1760 

9 

1611 

1768 

10 

1614 

1734 

11 

1615 

1730 

12 

1616 

1714 

13 

1618 

1751 

14 

1616 

1751 

15 

1619 

1781 

16 

1622  • 

1722 

17 

1548 

1763 

18 

1550 

1747 

19 

1552 

1756 

20 

1555 

1729 

21 

1557 

1753 

22 

1559 

1746 

2 3 

1601 

1738 

24 

1603 

1752 

25 

1605 

1738 

26 

1607 

1773 

INSTRUMENT  VELOCITY  PROJECTILE 

2976  4 gr.  &227 

4 gr.  #4198 
2800  9 gr.  #4198 

8 gr.  14227 
2849  15  gr.  #4198 

3 gr.  #4227 

2870 

2884 

2860 

2817  16  gr.  #4198 

2 gr.  #4227 

2840 

2828 

2884 

2890' 

2917 

2856 

2856 

2807 

2904 

2836 

2862 

2847 

2892 

2852 

2864 

2877 

2854 

2877 

2820 
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BALLISTIC-FIRING  REPORT 
15  June  1953 


Caliban  0224  Carbine 

Cartridge  Type  and  Loti  1+1  gr.  Sisk  Lovell,  15*5  Kr8»  E®  4227 

Soreen  Distances  from  Hurtle,  First  Pairs  28.5  ft*  78*5 

Second  Pair*  5 80.0  ft.  620.0  ft. 


Temperature  t 72*F.  Relative  Atmospheric  Density  1 .991+ 


let 

2nd 

WIND 

cos 

RANGE  COUP, 

TIME 

ROUND 

IV 

IV 

VELOCITY 

WIND 

WIND 

FIRED 

NO. 

fp* 

fp» 

DIRECTION 

- 

1050 

1 

2941 

1877 

3 

♦ .7 

+2 

1105 

2 

• 2871+ 

Lost 

3 

♦ .9 

- 

1108 

3 

2939 

Lost 

2 

♦ .1 

• 

1118 

4 

2901+ 

Lost 

2 

♦ .6 

- 

1125 

5 

Lost 

Lost 

1+ 

♦ .9 

— 

1127 

6 

2929 

Lost 

3 

♦ .1 

- 

1135 

6 

291+6 

1872 

3 

- .1 

0 

1137 

7 

2931+ 

1818 

3 

-1.0 

-3 

1139 

8 

2939 

Lost 

1+ 

♦ .7 

- 

111+2 

9 

2914 

1809 

2 

♦ .9 

+2 

lll+4 

10 

2966 

1859 

0 

ae^e 

0 

1146 

11 

2921 

1832 

5 

+ .8 

+1+ 

111+8 

12 

2939 

1807 

1 

0 

0 

ill+9 

13 

2961+ 

Lost 

2 

♦1.0 

- 

1151 

12+ 

2938 

Lost 

6 

+ .3 

•m 

1199 

15 

2895 

1811+ 

1 

♦ .9 

♦1 

1161 

16 

291+3 

1801+ 

2 

+1.0 

♦2 

1162 

17 

2899 

1832 

5 

+ .8 

♦4 
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IRDIHTIAI— Stwrity  Information 


Determination  of  Mean  Ballistic  Coefficient  and  tha  Probable  Error  of 
the  Moan  over  200  Yard  Range 


1*1  gr.  Siek  Lovell  15.5  g r.  DIR  1*227 


Soreenat  28.3' 

580.0’ 


78.5* 

620.0’ 


ROUND  NO.  C6 


1 

6 

7 

9 

10 

11 
12 

15 

16 

17 


.0860 

.0831 

.0797 

.080i* 

.0806 

.0816 

.0786 

.0622 

.0779 

.0833 


Mean 


.0813 


Standard  deviation  (5~ 
Standard  error  of  mean 

Probable,  error  of  raetn 


-23.01  x 10^ 

6 


6z  " 


\fi-i 


23.01  x 10^ 

3 


PE-  - .671*5  6-  * 5.17  x 10 


- 7.67  * 10“^ 

- .0005 


CONFIDENTIAL — Security  Information 


7 NRDEHTIAL — Security  Informatic 


BALLISTIC-FIRING  REPORT 
15  June  1953 


Caliban  .224  Carbine 

Cartridge  Type  and  Loti  I4J.  Or.  Siak  Lovely  15*5  Ore.  MR  4227 

Screen  Distances  from  Huizle,  First  Bain  28.5  ft.  78«5  ft. 

Second  Pain  1180.0  ft.  1220.0  ft. 


Temperature  1 77* 

F. 

Relative  Atmospheric  Density*  #983 

1st 

2nd 

WIND 

COS 

RANGE 

TILE 

ROUND 

IV 

IV 

VEL. 

WIND 

CCMP. 

FIRED 

NO. 

fP* 

fp» 

fP« 

DIR. 

WIND 

REMARKS 

1439 

1 

2927 

Ldst 

3 

♦ .6 

lkkk 

2 

2985 

Lost 

0 

— 

1450 

3 

2905 

Lost 

0 

— 

1456 

4 

2905 

ic44 

4 

- 1 

^4 

1458 

5 

2959 

1055 

3 

- .8 

-2.4 

1459 

6 

2960 

Lost 

0 

we* 

1501 

7 

2938 

1032 

1 

- 1 

-1 

1502 

8 

2973 

Lost 

2 

- 1 

1505 

9 

2892 

1051 

0 

— 

0 

1506 

10 

2971 

Lost 

0 

— 

1509 

11 

2955 

Lost 

2 

- .9 

1507 

12 

291*8 

1016 

6 

-1 

Grazed  Wood  Strip 

1508 

13 

2960 

Lost 

3 

-1 

1515 

14 

2948 

Lost 

4 

-1 

1519 

15 

2967 

1031 

2 

-1 

-2 

1520 

16 

291*3 

Lost 

2 

.9 

Start, 'no  stop 

1521 

17 

2941 

Lost 

4 

-1 

Start,  no  stop 

1525 

18 

2929 

Lost 

0 

— 

1528 

19 

2953 

ic4o 

3 

-1 

-3 

1529 

20 

2919 

Lost 

3 

-1 

1530 

21 

2939 

Lost 

5 

-1 

1538 

22 

2936 

Lost 

3 

- .7 

15U2 

23 

2964 

Lost 

4 

- .9 

1545 

24 

2969 

1032 

3 

-1 

-3 

1 cl.n 

pc 

PQ1P 
— 

1070 

3 

- .9 

-2.7 

1551 

26 

2885 

Lost 

3 

-1 

1555 

27 

2936 

Lost 

l 

-1 

1559 

28 

2689 

1059 

0 

— 

0 

1601 

29 

2922 

1058 

0 

•• 

0 
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Determination  of  Kean  Balllatlo  Coefficient  find  the  Pfobable  Error  of  th.  Kean 

over  1*00  Yard  Range 

1*1  Or.  Si.k  Lovell  I5.5  Or.  DIR  1*227 


Screen. 1 28.5  feet 

1180.0  feet 


78.5  feet 
1220.0  feet 


ROUND  NO. 

£6 

1* 

.061*3 

5 

-.081*2 

7 

.0811* 

9 

.0832 

15 

• 080t* 

19 

.0820 

21* 

.0606 

25 

.0861 

28 

.0663 

29 

.081*8 

Mean 

.0835 

Standard  deviation  ($  • 23.79  * 1(H+ 

tT 

fET. 


Standard  error  of  mean 


6t  - 


25.79  » IQ4*  - 7.93  X 10^ 

3 


Probable  error  of  mean  PB—  • .671*5^—  ■ 5.35  * 10”^*  ■ .0005 

c c 


4V 
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f*^NFIDENTlAL— Security  Information 


Data  for  .224  Carbine 


41  jr,  8iak  Super -Lova  11,  16  gra.  #4196 

, 2 gra.  #4227 

RANGE 

yarda 

0 

STRIKING  VELOCITY 
fpa 

STRIKING  ENERGY 
ft.  lba. 

MAXIMUM  ORDINATE 
ft. 

3022 

835 

0 

50 

2771 

703 

.01 

100 

2418 

533 

.05 

150 

2122 

412 

.13 

200 

1839 

309 

.26 

250 

1576 

227 

.48 

300 

1338 

164 

.30 

350 

1136 

118 

1.3 

400 

1021 

95 

2.0 
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BALLISTIC-FIRING  REPORT 

15  Juno  1953 


Caliban  .221+  Carbine 

Cartridge  Typo  and  Loti  35  Cr.  WRA  Full-^atch,  16.1  Qrs»  Offi  14227 

Soraen  Diotanoaa  from  Muscle,  First  Pairs  28.5  foot  78*5  foot 

Second  Pain  580.0  foot  620.0  foot 

Temperature i 75 *F.  Relative  Atmoepherio  Density i .98® 


TIME 

FIRED 

ROUND 

NO. 

1st 

IV 

iEL_ 

1335 

1 

3003 

1337 

2 

3073 

1339 

3 

3053 

13 la  • 

1+ 

3060 

131+2 

5 

3028 

131+5 

6 

2998 

131+9 

7 

301+5 

1352 

8 

2976 

13514 

9 

2985 

1355 

10 

3028 

1357 

11 

3032 

1359 

12 

3023 

11*00 

13 

2980 

l4oi 

H+ 

3106 

2nd 

IV 

WIND 

VBL. 

£E!L 

cos 

WIND 

DIR. 

181+9 

5 

- .9 

1900 

3 

- .8 

1916 

0 

— 

1899 

‘ 3 

- .6 

Lost 

0 

— 

1825 

3 

- .9 

Lost 

2 

- .9 

181+1+ 

2 

-1 

1829 

0 

— 

1083 

0 

— 

187 1+ 

0 

— ee 

1868 

0 

— 

Lost 

0 

— 

191*8 

0 

— 

RANGE' 

COMP. 

WIND  RBLARKS 

-J+-5 

-204 

0 

-1.8 

0 

-2.7  Hit  wire  - Lost. 
-1.8 
-2 

0 

0 

0 

0 

o . 

0 
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C NFIDENT1AL— Security  Infomitic 


Determination  of  Mean  Balllatlo  Coefficient  and  Probable  Error  of  the  Mean  over 

200  lard  Range. 

35  gr.  WRA  Pull-Pa teh  Screen*  i 28.5  78.5 

16.1  gra.  DtR  **227  580.0  feet  620.0  feet 


ROUND  MO.  C£ 

1 .0772 

2 .0761 

3 .0786 

U .0767 

8 .0785 

9 .0767 

10  .0779 

11  .0769 

12  .0771 

ll*  .077U 

Mean  .0773 


Standard  deviation  6 - 
Standard  error  of  mean 
Probable  error  of  mean 


7.662  x 10“^ 


PB^  - .6745 


■ 7.662  x 10"^ 

3 

- 1.72  x 10-3  - 


- 2.55  * 10“** 

.0001 
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BALLISTIC- FIRING  REPORT 
15  June  1953 

Caliber i .22U  Carbine 

Cartridge  Type  and  Loti  55  Or.  WRA.  Full-Patoh,  16.1  Grs.  OCR  1|2 27 

Screen  Distances  from  Muzzle,  First  Pairi  28.5  Teet  70»5 

Second  Pain  1180.0  feet  1220.0  feet 

Temperature i 76*F.  Relative  Atmospheric  Density i .985 


1st 

2nd 

cos 

RANGE 

TIME 

ROUND 

17 

IV 

WIND 

WIND 

CCFP. 

FDOD 

NO. 

fP« 

fp® 

VEL, 

DIR. 

WIND 

1603 

1 

3073 

1069 

0 

— 

0 

1606 

2 

3010 

1052 

0 

— 

0 

I607 

3 

3090 

1069 

3 

+.6 

♦1.8 

1608 

b 

3021 

980 

3 

+.8 

*2.b 

1609 

5 

29U5 

Lost 

2 

-.5 

1610 

6 

2985 

1052 

2 

-.6 

-1.2 

1611 

7 

3051 

1058 

0 

— 

0 

1612 

8 

3010 

1052 

2 

-.7 

-1.U 

1613 

9 

3081 

1065 

0 

— 

0 

1614 

10 

2907 

1QU1 

0 

mm  mm 

0 

1615 

11 

3016 

1050 

0 

mm  mm 

0 
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Determination  of  Kean  Ballistic  Cooffiolont  and  the  ^robable  Error  of  the  Mean 

over  l+OO  Yard  Range 


35  gr.  TOA  Full -Patch  Screensi  28.5  78.5 

16.1  gr.  IMR  I4227  1180.0  feet,  1220.0  feet 

R0P3D  NO.  C£ 

1 .0808 

2 .0811 

5 .0800 

6 .0822 

7 .O8OI4. 

0 .0813 

9 .0801 

10  . .0607 

'll  • .0807 

Mean  .0806 


• Standard  deviation  (S.  • 6.33  * 10"^ 

• Standard  error  of  moan  ^ • 1.827  x lO"1^ 

c yrr 

Probable  error  of  mean  - .67^5  6^  • * 10"^  ■ .0001 
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. Data  for  .221;  Carbina 

35  gr.  WRA  Full-P&toh  Bullet.  15.8  grs.  MR  #<4227 


RANGE 

yards 

STRIKING 

VELOCITY 

fpa 

STRIKING 

ENERGY 

ft.  lbs. 

MAXMUU 

ORDINATE 

ft. 

0 

3181 

791 

0 

50 

27014 

571 

.02 

100 

2389 

.08 

150 

2081 

338 

.17 

200 

1789 

250 

.32 

250 

1520 

18 1 

.56 

300 

ii+oe 

15U 

.72 

350 

1091 

92 

1.5 

Uoo 

990 

77 

2.3 
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r NRDINTIAL — Security  jnfefwwtiw 


Data  for  Caliber  .30  Carbine  based  on  FT  0.30-X-l  (Abridged) 
IV  • 1900  fps  at  53  feet 

Cl  - 0.179 


RANGE 

jrards 

STRIKING 

VELOCITY 

. 

STRIKIRQ 
ENERGY 
ft.  lbs. 

MAXIMUM 

ORDIRATi 

ft. 

0 

_ 1974  ' 

964 

0 

50 

1769 

776 

.03 

100 

1560 

619 

.12 

150 

1411 

493 

.30 

200 

1265 

397 

.59 

250 

1148 

3*7 

1.0 

300 

1062 

279 

1.7 

350 

962 

229 

2.5 

400 

946 

222 

3.6 
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r *>NFIDEMTlAL — Security  Infocmatioi 


* Data  for  Oalibar  M5  M1A1  and  M3  Baaed  on  TM9-1990#  P»  l10#  Tabl*  XUH  (8«p%.  19k') 


STRIKING 

STRIKING 

MAXIMUM 

RAMOS 

VELOCITY 

ENBR0Y 

ORDINATE 

Eurda 

0 

fP« 

ft.  lba. 

ft. 

920 

UU2 

0 

50 

871 

396 

.12 

100 

8)1 

36o 

Ml 

150 

796 

333 

1.1 

200 

769- 

309 

2.0 

250 

7U3 

288 

3M 

joo 

719 

270 

5.0 

350 

696 

253 

7.1 

l+oo 

673 

237 

9.6 

* Valooltiea  taken  froai  TM  9-1990 • 


CONFIDKNTIAU-Security  Information 


XRDENTIAL-— Security  liyfannitim 

ACOOBAOT  TMI 

DATS  i 5 July  1953  HANGS  i 100  Yard* 

FIRED  From,  Closed  Range  #1 

CARTRIDGE i Uu7  firs.  #2i+00,  1*1  gr.  8lek  . 

RIFLB4  .221*  Carbine  Mann  Barrel 

Target  measurements  are  given  in  inohee. 


RIFLEMAN 

TARGET  BO. 

MR 

M7D 

MHD 

EVD 

BHD 

E8 

1 

.37 

.32 

.1 h 

1.0 

.5 

1.0 

2 

.23 

.32 

1.2 

1.1 

1.3 

3 

.35 

.30 

.18 

1.1 

.7 

1.3 

h 

.39 

.29 

.23 

1.3 

.7 

1.3 

Mean 

.38 

.28 

.22 

1.15 

.75 

1.2 
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**  ^NHPtKTtAl  ■ Security 

\ -* 

. 

ACCURACY  TMT 

m 

DATE  i Fired  20  June  1953  RAHOEi  100  Tarda 

PIKED  FRCMi  Closed  Range  #2 
WIND i 0 

CARTRIDGE i .221+  Carbine,  H+.3  gre.  #1+227,  1+1  bt.  Siak 
RIFLE i Mann  Barrel 

Target  measurements  ate  given  in  inohss. 


RIFLHLAH 

TARGET 

MO.-  RE 

UVD 

UHD 

EVP 

EHD 

ES 

1 

• .606 

el*  00 

.382 

1.55 

1.55 

2.17 

2 

.617 

.1*21+ 

.1*23 

1.82 

1.30 

2.19 

3 

.508 

.297 

.308 

U+8 

1.1*0 

1.6o 

1+ 

•1*15 

• .277 

.251 

-1.1*2 

.91 

1.1*7 

Mean 

.5U* 

.350 

.31*1 

1.57 

1.29 

1.86 

• • 
35  cr.  WRA 

P-P  15.6 

1 grs.- 

#1*227 

5 

1.375 

1.02 

.792 

3.37  - 

2.15 

3.60 

6 

1.12 

.728 

.792 

2.93 

2.58 

3.75 

Mean 

1.85 

.82 

.792 

3.15 

2.31 

3.61* 
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NRDENTlAL— 'Security  tifowntion 

AQCH&OY  T1CT 

DATS  i Fired  80  June  1953  RAVOli  100  lards 

FIRED  FRCMt  Oloaed  Range  #2 
WIND « 0 

CARTRIDGE t .30  Carbine  Ball,  Lot  6602 
RIFLE  1 Maim  Acouracy  Barrel 

Target  measurements  are  given  in  lnohaa. 


RIFIEMAE 

TAROET  HO. 

mr 

MVP 

Mm 

EVP 

EHD 

E8 

1 

1.167 

.95 

•5U 

U.08 

2.10 

U.07 

2 

1.32 

1.03 

.71 

3.2 

3.6 

U.8 

3 

1.36 

.61 

.86 

2.9 

2.7 

• 

O 

k 

1.60 

.98 

.98 

3.6 

hM 

U.65 

Mean 

1.56 

.91* 

.77 

3Ji 

3.2 

1+.15 
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’BDENTIAl. — Security  InfwiptiM 

ACCURACY  TEST 

DATIi  Fired  23  Jura  1953  RANGE*  3 00  Tarda 

FIRED  FROM*  Romney  Creek  Firing  House 
WIKDi  0 

CARTRIDGE*  .221*  Carbine,  II4..7  grs.  #2l;00,  Ul  gr.  Sisk.  RIFLE*  Mann  Barrel. 

Target  measurement ■ are  given  in  inches. 


RIFLEMAN 

TARGET  NO. 

MR 

MVP 

MHD 

EVD 

EBP 

BS 

1 

1.31 

.95 

.97 

3.4 

3.4 

4.0 

2 

1.77 

.67 

1.47 

3.8 

5.4 

5.7 

3 

2.03 

1.22 

1.47 

4.4 

5.5 

6.0 

h 

2.72 

1.95 

1.71 

.5.9 

7.2 

8.2 

Mean 

2.01 

1.20 

1.1a 

4.4 

• 5.38 

5.97 
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C NfRDENTIAL — Security  Iwfewriion ' 

V « 

AOCMUOT  TEST 

DATS*  23  June  1953  BANOS  I 300  Yards 

FIRED  PR  CM t Rooney  Creek 
WIND  $ 0 

CARTRIDGE  * ,30  Carbine  Ball,  Lot  6602 

RIFLE  i Mann  Barrel 

Target  measurements  are  given  in  inches. 


RIFLEMAN 

TARGET  NO. 

MR 

MYD 

MBD 

EVP 

BHD 

ES 

1 

3.5 

2.5 

2.1 

8.7 

8.5 

9.7 

2 

3.6 

2.6 

2.1 

12.1* 

7.9 

12.7 

3 

U.8 

U.2 

1.8 

15.5 

6.9 

15.8 

h 

3.7 

2.0 

2.5 

9.8 

12.1 

12.7 

Mean 

3.9 

2.8 

2.1 

11.6 

8.8 

12.7 
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r'lR&ENTlAL— Wcur*y  lnferr«tio h 


ACCURACY  HOT 

DAT**  6 July  1953  HAH«i  100  Yard* 

FIRED  FROM  * Cloaed  Rang®  #1 

Moor®  Accuracy  Reft 

CARTRIDGE*  ll*.3  gr®.  #i*227,  1*1  gr.  81  «k 
RIFLE*  .221*  Carbine  Weapon 

Target  mea*ur«ment®  are  given  In  Inches . 


RIFLEMAN 

TAROBT  NO, 

.MB 

MVP 

MHD 

BVD 

EBP 

Efi 

1 

.61* 

.31* 

M9 

1J*0 

1.9 

1.95 

2 

.75 

.31 

.59 

1.5 

2.80 

2.8 

3 

.95 

•1*9 

.68 

1.9 

3.1 

3.2 

1* 

.50 

.33 

.31 

1.2 

1.1* 

1.1* 

Mean 

.57 

.36 

.52 

1.5 

2.3 

2.3 
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’HDENTIM. — Security  Information 


AQCtKACT  TE8T 

DAT!  i 8 July  1953  RAMGKi  100  Yard* 

FIRED  FROM  i Closed  Rang*  #1 

llooro  Aoouraoy  Rest 

WHO  I 

CARTRIDOBi  ,30  Carbine  Ball,  L6602 
RIFLE t .30  Carbine  Weapon 


Target  measurement*  are  glren  in  inohes. 


RIFIttAH 

TARGET  MO. 

MR 

MVP 

MHD 

SVD 

SHD 

ES 

1 

1.8 

1.1+ 

.9 

5.7 

3.8 

6.0 

2 

1.9 

1.3 

1.2 

5.1 

5.U 

6.6 

3 

1.6 

1.2 

.8 

U.8 

3.6 

5.1 

k 

1.7 

1.1 

1.0 

6.6 

3.2 

6.7 

Kean 

1.75 

1.25 

.97 

5.55 

U.o 

6.1 
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C‘  < FIDE  NTIAL-— Security  Information 
ACCURACY  TKSt 

DATS  i 21  July  1953  RANGE  t 100  Tarda 

FIRED  FRCMt  L.R.  Range  A **Ranney  Cr.  B.R.  SKY  GONDITIOBt  Hasy* 

WIND 1 0 


CARTRIDGE t .2214.  Carbine,  I4I  gr.  Sisk,  U4.3  gre.  #4227 

Seoi-autcmatlo  dl a peril on 
Target  measurements  are  given  In  Inches. 


RIFUBfAH  TARGET  NO. 

MR 

MVP 

MHD 

bvd 

EHD 

ES 

Gustafson 

1 

1.2 

.8 

.7 

3.8 

U.o 

4.o 

Gustafson 

2 

1.3 

1.1 

.9 

4.1 

2.8 

4a 

Gustafson 

5 

1.3 

.9 

.7 

U.2 

2.6 

4.5 

Gustafson 

h 

1*5 

.9 

1.1 

3.8 

3M 

4.9 

Perrin 

1 

1.8 

•h 

1.0 

1.9 

U.6 

4.5 

Perrin 

s 

1.0 

.6 

.7 

3.1* 

3.3 

3.8 

Perrin 

3 ' 

1.2 

1.0 

2.3 

3.9 

4.2 

Perrin 

k. 

1.1 

.7 

.6 

2.3 

2.3 

2.9 

Mean( Gustafson) 

1.3 

.9 

.8 

4.0 

3.2 

4*4 

Mean  (Perrin) 

1.1 

.7 

.8 

2.5 

3.5 

3.8 

Mean  (Total) 

1.2 

.6 

.8 

3.2 

3.3 

4.1 

* Brilliant  sun  when  Perrin  fired.  Hazy  for  Gustafson. 

**  Perrin  fired  at  Romney  Creek. 

So  wind  when  Gustafson  fired.  I4-5  mph  wind  when  Perrin  fired,  across  the  Una 
of  fire. 


CONFIDE  NTIAi~~Se<urity  Information 
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N FIOENYIAU-Sceurity  Infer  nuttier 


ACCORACY  TSU 


DATS  i 81  July  1933  RANGE  i 100  Yards 

0 

FIRED  raCMi  **  Light  Rifle  Bangs  B.R.  • SKY  CONDITIO* « ***  Hssy 


WIND i • 0 


Semi waiit mat io  dispersion  oharaoter 
is ties. 


CARTRIDGE i .50  Carbine 

Target  measuremente  are  given  in  inches . 


RIFLaHAS  TARGET  NO. 

MR 

MYD 

MHD 

EVP 

BHD 

ES 

Gustafson 

1 

2,2 

1.5 

1.3 

5.5 

7.3 

8.5 

Gustafson 

2 

1.6 

1.3 

.7. 

4.8 

3.3 

4.9 

Gustafson 

3 

2.0 

1.7 

.8 

8.1 

3.6 

8.3 

Gustafson 

1.1 

.7 

.6 

4.7 

2.8 

5.1 

Perrin 

l 

2.5 

2.1 

1.3 

10.0 

6.1 

11.7 

Perrin 

2 

2.1 

1.6 

1.0 

7.7 

4.0 

6.0 

Perrin 

5 

1.9 

1.0 

1.3 

4.8 

5.0 

5.2 

Perrin 

4 

1.8 

1.3 

.9 

6.5 

5.1 

6.0 

llean  (Gustafson) 

1.7 

1.3 

.8 

5.8 

4.2 

6.7 

Mean  ( Perrin) 

2.1 

1.5 

1.1 

7.2 

5.0 

7.2 

Mean  (Total) 

1.9 

1.4 

1.0 

6.5 

4.6 

7.0 

**•  Brilliant  sun  when  Perrin  fired. 
m Perrin  Fired  from  Banmey  Creek  bench  rest. 

* Mo  wind  blowing  when  Gustafson  fired.  When  Perrin  fired,  there  was  a strong 
oross  wind  of  4*3  mph. 


COHFlDfiNTIALASecwV  Information 


<r  NRDtMTS*X~<Secunty  Information 

t, 

ACCURACY  HOT 

DATS i 22  July  1933  RAVOIi  300  Tarda 

*• 

FIRED  FROM i Romney  Greek  B.R.  SKY  COHDITIOHi  Bright  Sun 

WIKDi  5-6  nph  line  of  fire 

CARTRIDGE!  .22 h Carbine,  i|l  «r.  Sisk.  Hi. 3 gr*.  H*227 

Semi-autonatio  diepersion. 

Target  measurements  are  given  in  inohea. 


RIFLEUAH 

TARGET  HO. 

UR 

MVP 

USD 

-EVP 

SHD  . 

S3 

Perrin 

1 

3.8 

1.2 

3.4 

6J* 

12.6 

12.6 

FOrrin 

2 

3.8 

2.1 

2.5. 

10.7 

9.1 

11.1 

Perrin 

3 

2.7 

1.5 

2.0 

7.2 

. 7.9 

9.9 

Perrin 

li 

U.7 

1.5  • 

li.O 

5.9 

16.1 

16.3 

Gustafson 

1 

3.3 

2.1 

2.3 

6.8  * 

11.3 

• 12.1 

Guetafson 

2 

5.7 

1.8 

5.2 

8.1 

18.5 

19.2 

Ouetafaon 

3 

5.2 

3.0 

3.6  • 

lli.9  * 

12Hi 

15.1 

Guetafaon 

1; 

3.6 

.2.0 

2.5 

e.3' 

13.5 

13.9 

Average 

li.l 

1.9 

3.2. 

aM 

12.7 

13.8 

CONRDCNTtAU— Security  Information 


^HFtOlHTlAl  ■ 'S»tMrity  InforiMtior 
A0CP1ACT  rat 

DA  TIi  22  July  1953  BANOS  t J00  Yard* 

FTRXD  FROM i Ronney  Creel lc  B.H.  SKY  CONDITION  i Bright  Sun 

WIND i 5“6  «ph  line  of  fire 
CARTRIDGE*  ,30  Car bin# 


Semi -Automat  io  Diapertion 
Tar gat  measurements  ara  given  in  inches. 


RIFLEMAN 

TAROST  NO. 

MR 

MVP 

MED 

gyp 

EHD 

BS 

Perrin 

1 

5.8 

4.0 

3.1 

19.0 

13.7 

19.1 

Perrin 

2 

5.9 

3.9 

.3.4 

20.2 

9.9 

20.2 

Perrin 

3 

4.9 

3.7 

2.1 

19.7 

10.7 

19.8 

Perrin 

4 

5.2 

4.4 

2.4 

20.1 

8.1 

21.7 

Gustafson 

1 

7.2 

5.8 

3.1 

29.3 

14.1 

30.4 

Gustafeon 

2 

10.4 

7.9 

4.3 

30.4 

24.0 

35.7 

Gustafson 

3 

4.8 

2.7 

2.9 

9.7 

16.8 

18.9 

Gustafson 

4 

.7.5 

6.0 

3.5 

29.7 

20  A 

31.7 

Average 

6.5 

4.8 

3.1 

22.5 

15.0 

24.7 
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r^SHDKMTIAL — Secarrty  Infomatio* 


AUTOMATIC  ACCURACY  TEST 

DATS  t 1*  August  1955  RAHOBi  25  Yard* 


FIRSD  SR  Of  i 

Position  20 

SKY  COMDITIOH  t 

Hasy 

CARTRIDGE » 

.50,  J*5,  .221*  Carbine 

i ll*.3  sre. 

#1*227,  lil  gr.  Sisk 

• 

Shot  ooordlnate*  are 

given  in  inches  free*  point  of  ala. 

RI7LB1AV 

CAUSER 

1st  SHOT 

2nd  SHOT 

3rd  SHOT 

hrrla 

.22 

1.03.  -3.06 

J*.  -2.37 

7.56,  -A*.  18 

Staph 

.22 

.1*1*,  -1.0 

1.8,  -.75 

15.6,  1*.86 

Perrin 

.22 

.7.  -1.25 

.62,  -3.0 

6.5,  -2.5 

Staph 

.22 

.18,  -1.15 

2.85,  -2.8 

11.65,  -5.35 

Perrin 

.22 

.86,  -1.75 

-.31.  -.5^ 

1.9.  -.31 

Staph 

.22 

.03,  -2.82 

-2.6,  .1*8 

13.06,  9.70 

Perrin 

.22 

-.15.  2.18 

. -.65,  -1.2*2 

l*.06,  -2.12 

Staph 

.22 

.03.  -1.68 

-2.23.  1M7 

0.1,  8.05 

Perrin 

.22 

.30.  -.3.25 

. -3.86,  -1.68 

.03,  1.75 

8taph 

.22 

-a.  -.75 

-6.11*,  1*.91 

11.36,  19.1*0 

Perrin 

.50 

0,  2.18 

-.25.  30.0 

15.8,  72.65 

Perrin 

.30 

-1.25,  3.12 

1.12,  26.70 

12.68,  61.0 

Perrin 

.30 

il.  1.77 

-lJi,  27.27 

18.1*.  68.05 

Perrin 

.30 

-.07.  2.06 

2.65.  28.75 

23.93.  73.9 

Perrin 

.30 

.31,  3.00 

-.06,  28.25 

20.57.  69.0 

Staph 

.30 

-.62,  3.9U 

3,9.  32.8 

22.9J69. 87 

Staph 

.30 

-1.7,  1.12 

ll*.25,  2156 

23 JU.  59.05 

Staph 

.30 

-1.0,  3.20 

2.6,  35.70 

% 

1*5.31,  76.03 

Staph 

.30 

-.06,  3.13 

8,65.  32.10 

1*3.5,  65.5 

Staph  * 

.30 

-1.97,  3.35 

io.o,  29.92 

59.9,  55.8 

CONF1DEMT1AJ Security  hifyeatiew 
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^^ROSMTJAL— fnfarmati* 

APTaUTIC  ACCURACY  TEST 
(Cont'd) 


SIFL3£A3f 

CALIBER 

1st  SHOT 

2nd  SHOT 

3rd  SHOT 

Porrla 

•45 

•25.  7.12 

1.25,  27*40 

.37,  53.2 

Porrin 

.45 

1.56,  5.80 

8.5,  33.30 

18.85,  75.44 

Fsrrin 

i*.o,  4.67 

7.2,  29.50 

15.56.  63.37 

Porrin 

.45 

-1.31*.  5.37 

2.12,  22.66 

5.7,  51.70 

Fsrrin 

• .45 

1.94,  9.0 

10.5.  33.78 

18.25,  59.20 

Gustafson  ■ 

•1*5 

.96,  8.68 

12,9.  29.50 

37.68,  54.00 

Gustafson 

•1*5 

.92,  7.17  . 

12.47.  32.25 

32.48,  61.31 

Gustafson 

•1*5 

2.8,  7.72 

16.5,  32.90 

34.37.  62.09 

Gustafson 

•1*5 

1>1*i  6.90 

16.2,  53.90 

31.16,  61.40 

Gustafson 

•1*5 

5.62,  7.85 

14.96,  50.45 

33.6,  54.68 

Gustafson 

.22 

•55.  .38 

2.52,  4.8 

19.77.  6.75 

Gustafson 

.22 

-.1,  -.81 

.03,  1.37 

17.37.  5.72 

Gustafson 

.22 

.1*7.  -.03 

2.52,  1.75 

14.18,  7.48 

Gustafson 

•.  .22 

J*5,  -1.18 

2.55,  0 

20.21,  4.5 

Gustafson 

.22 

$ 

• 

9 

• 

• 

-4.7,  2.19 

-5.44.  7.47 

Gustafson  . 

.30 

-.56,  3.77 

3.66,  56.90 

37.47.  89.68 

Gustafson 

.30 

-1.17,  l*.oo 

8.26.  37-4*5 

41.08,  88.2 

Gustafson 

•30 

it  n Zl. 

•*1A| 

5.87,  37.20 

43.35,  88,25 

Gustafson 

o 

KN 

• 

-.11,  3.25 

2.-82,  35.06 

25  J*.  86.0 

Gustafson 

.30 

-.55,  2.97 

2.37,  37.06 

31.5.  88.8 

Stsph 

•1*5 

2.9.  7.16 

15.0,  27.03 

25.68,  54.72 

Staph 

•1*5 

1.56,  6.08 

8.3,  20.68 

19.85,  43.34 

Staph 

•U5 

1.05,  2.00 

4.5,  11.88 

8.12,  26.36 

Steph 

J*5 

1.38.  8.25 

6.08,  19.85 

17.64,  40.75 

Staph 

J*5 

, \ A ' 

.37,  10.90 

11.25,  26.47 

28.18,  48.50 
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**'  IHDEKnAL  Security  Informs  tier 


ACCURACY  TEST 


DATE*  3 August  1953 

FIRED  PRCMj  Rcntney  Crook 

TIINDi  Fisht ailing  wind  from  behind 
■hootor  » Velocity  to  15  ®ph 

CARTRIDGE  i .30,  .221*.  Carbinoi  lk.  3 grs.  #k227,  kl  gr.  Siak 

Target  measurement s are  given  in  inches . 


RANGE i 200  and  300  Yard* 
DIRECTION  OF  FIRBi  S 39*  W 
8KY  CONDITION!  Bright  Sun 


TYPE  OF 


RIFLBCAN 

TYPE  OF  FIRE 

POSITION 

NO.  OF  ROUNDS 

TARGET 

CAL, 

SCORE 

Quit arson 

Slow  fire 

300  Tarda 
'Prone 

6 shots 

A 

Target 

.22 

26 

Gustafson 

Sustained 

Standing  to  Prone 

9 shots 

A 

Target 

.22 

37 

Perris 

Slow  fire 

Prone 

6 shots 

A 

Target 

.30 

25 

Gustafson' 

Slow  fire 

Sitting 

6 shots 

A 

Target 

.22 

26 

Perrin 

Slow  fire 

Sitting 

6 shots 

A 

Target 

.30 

25 

Perrin 

Sustained 

Standing  to  Prone 

9 shots- 

A 

Target 

.50 

ko 

Gustafson 

Slow  fire 

Prone ' 

6 shots 

A 

Target 

.30 

27 

Gustafson 

Slow  fire 

Sitting 

6 shots 

A 

Target 

.50 

2k 

Gustafson 

Sustained 

Standing  to  Prone 

9 shots 

A 

Target 

.30 

36 

Perrin 

Slow  fire 

Prone 

6 shots 

A 

Target 

.22 

27 

Perrin 

Slow  fire 

Sitting 

6 shots 

A 

target 

.22 

29 

Perrin 

Sustained 

Standing  to  Prone 

9 shots 

A 

Target 

.22 

37 

200  Yards 

Gustafson 

Slow  fire 

Kneeling 

6 shots 

A 

Target 

.30 

26 

Gustafson 

Slow  fire 

Standing 

6 shots 

A 

Target 

.30 

25 

Gustafson 

Sustained 

Standing  to 
Sitting 

9 shots 

A 

Target 

.30 

38 

Perrin 

Slow  fire 

Knee line 

6 shots 

A 

Target 

*22 

26 

Perrin 

Slow  fire 

Standing 

6 shots 

A 

Target 

.22 

2k 

Perrin 

Sustained 

Standing  to  sitting 

9 shot* 

A 

Target 

.22 

kk 

,22k  Carbine  failed  to  extract  on  lCjfed  round. 

CONFIDENTIAL— Security  Information 


/■^momutui 


ACCURACY  TEST  ( Con*  »d) 


RIFLEKAH 

TIP*  OP  FXRK 

P08ITIQH 

10*  OP 
rounds 

TYF1  OF 
TARGET 

CAL* 

SCOHi 

Gustafson 

Slow  fir* 

Kneeling 

6 shots 

A target 

•22 

29 

Gustafson 

Slow  fir# 

Standing 

6 shots 

A Target 

.22 

27 

Gustafson 

Sustained 

Standing  to  Sitting 

9 shots 

A Target 

*22 

hi 

,22k  Carbine  failed  to  eject  on  129th  round* 
»22k  Carbine  failed  to  extract  on  1J21  round. 

Perrin 

Slow  fire 

Kneeling 

6 shots 

A Target 

.50 

26 

Perrin 

Slow  fire 

Standing 

6 shots 

A Target 

.50 

27 

Perrin 

Sustained 

Standing  to  Sitting 

9 shots 

A Target 

.50 

57 

VP 
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r<*^FTDEHTtAl»-StcuHty  InWmctior 

BURST  TOE  ACCURACY  TB8T  AT  800  YAHD8 
PROSE  POSITION  WITH  BIPCD 

17  July  1935  Rosmsy  Creek  Rang* 


ROUND 

NO. 

WEAPON  TYPE 
& NUMBER 

TARGET 

NO. 

COMPENSATOR 

CONNER 

1-5 

Calibar  .30 

Without 

Perrin 

5-shot  burst. 

3 hits 

1 

Cali bar  .224 

With 

Parrln 

Conditioning  round 

2-6 

Calibar  .224 

1 

With 

Perrin 

5-shot  burst. 

5 hits 

7-U 

Oallbar  .224 

2 

With 

Parrln 

5-shot  burst. 

5 hits 

12-16 

Calibar  .224 

3 

With 

Perrin 

5-shot  burst. 

5 hits 

17-21 

Calibar  .224 

4 

With 

Perrin 

5-shot  buret. 

5 hits 

22-26 

Calibar  .224 

5 

with 

Perrin 

5-shot  burst. 

5 hits 

6-8 

Calibar  .30 

With 

Gustafson 

3-shot  conditioning  burst 

9-13 

■Caliber  .30 

6 

With 

Gustafson 

5-shot  burst. 

5 hits 

14-18 

Calibar  .30 

7 

With 

Gustafson 

5-shot  burst. 

3 hits 

19-23 

Calibar  .30 

8’ 

With 

Curt  aft  on 

5-shot  burst. 

4 hits 

24-28 

Caliber  .30 

9 

With 

Gustafson 

5-shot  burst. 

5 hits 

29-33 

Caliber  .30 

10 

With 

Gustafson 

5-shot  burst. 

4 hits 

34-38. 

Calibar  .30 

11 

With 

Parrln 

5**hot  burst. 

5 hits 

39-43 

Calibar  .30 

12 

With 

Perrin 

5-shot  burst. 

5 hits 

14-48 

Calibar  .30 

13 

With 

Parrln 

5-shot  burst. 

5 hits 

49-53 

Calibar  .30 

14 

Wl  4.W 

"A  U44 

Parrln 

5- a hot  burst. 

5 hits 

54-58 

Calibar  .30 

15 

With 

Parrln 

5-shot  burst. 

4 hits 

27-31 

Calibar  .224 

16 

With 

Gustafson 

5-shot  burst. 

5 hits 

32-36 

Oallbar  .224 

17 

With 

Gustafson 

5-shot  burst. 

4 hits 

37-41 

Oallbar  .224 

18 

With 

Gustafson 

5-shot  burst. 

5 hits 

42-46 

Calibar  .224 

19 

With 

Gustafson 

5-shot  burst. 

5 hits 

47-51 

Calibar  .224 

20 

With 

Gustaf s on 

5-shot  burst. 

5 hits 
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r^NflPENTIAl  iSicwHy  lnferwiMwi 


AOOIBACY  TESY 


DATE  i 21  July  1953  HAJOKi  200  Tarda 

FIRED  FV.Wc  Rnnty  Creek  SET  COSDITZOI*  Bright  Bun 

WIND i 0 

CARTRIDGE i .30  Carbine 


Target  measurements  are  glean  in  inohei. 

Burrfc  Fire  Aoouracy 


RIFLEMAH 

TARGET  HO. 

MR 

MVP 

MHD 

EVP 

BHD 

ES 

Gustafson 

6 - 

*5  hits 

10.2 

6.3 

7.2 

22.0 

22.3 

28.1 

Gustafson 

7 - 

3 hits 

3 rds. 

E8  - 1.6*. 

Other 

2 rds  missed  8'  x 

8*  Target 

Gustafson 

8 - 

U hits 

1*  rds. 

es  - 5.5". 

Other 

rd.  missed  < 

8*  x 8* 

Target. 

Gustafson 

9 - 

5 hits 

H*.o 

10.9 

7.5 

26.8 

20.9 

35.5 

Gustafson 

10  - 

1*  hits 

1*  rds. 

ES  - 1*9.2". 

Other 

rd.  missed 

8*  x 8 

' Target. 

Perrin 

11  - 

5 hits 

10.8 

8.2 

5.1 

22.3 

25.9 

27.7 

Perrin 

12  - 

5 hits 

8.1 

6.0 

kM 

19.2 

21.3 

27.0 

Perrin 

13  - 

5 hits 

7.9 

3.2 

6.1 

13.3 

23,1 

23.8 

Perrin 

ll*  - 

’ 5 hits 

7.8 

2.5 

6.1* 

2i*.3 

11.2 

2l*.9 

Perrin 

15  - 

1*  hits 

1*  rds. 

ES  - 2013". 

Other 

rd.  missed 

8'x8 

' Target. 

e 8'  z 8'  target.  The  number  of  hits  on  the  8'  x8'  target  are  recorded  aboee. 
The  remaining  rounde  missed  the  target. 


CONFlDENTUi—Security  InfomatioA 


>!ROTNTtAL-~S*cur*y  Jaforrr^tior 


AOCUBACT  T1S? 

DATS  i 21  July  1953  RANGE  i 200  Tarda 

FIRED  FROM i Romney  Creak  SET  CONDITIOli  Bright  Sun 

WIND,  0 

CARTRIDGE i .224  Carbine,  4l  gr.  Slak,  l4*3  gra.  #1*227 

Target  measurements  are  girsn  In  Inches. 

Burst  fire  Accuracy 


RIFLStAN  TARGET  BO. 

MR 

MVP  • 

MflD 

gyp 

Eg) 

ES 

Perrin  e(5  hits) 

1 

7.1 

2.9 

5.4 

11.2 

17.2 

17.2 

Perrin  5 hits 

2 

3.3 

1.7 

2.1 

5.4 

9*0 

9.Q 

Perrin  5 hits 

3 

4.2 

3.0 

2.2 

12.3 

6.4 

12.8 

Perrin  5 hits  • 

4 

5.9 

3.2 

3.8 

12.3 

13.1 

13.6 

Perrin  5 hits 

‘5 

5.9, 

4.3 

3.4 

15.4 

10.3 

17  M 

Gustafson  5 hits 

16 

11.9 

8.7 

7.5 

P0  J. 

24.4  • 

37.4 

Gustafson  5 hits 

17  • 

io.4 

6.9 

-si 

. , 
o 

16.9 

. 24.1 

29 .4 

Gustafson  5 hits 

18 

8.2 

3.7 

5.6 

13.2 

22  J* 

22  J* 

Gustafson  5 hits 

19 

7.7 

5.6 

5.2 

23.2 

12.3 

23.8 

Gustafson  5 hits 

20 

7.1 

3.8 

5.1 

12.4 

16.2 

17  J* 

Mean  (Perrin) 

5.2 

5.4 

% t 9 

11  A 
AAfC 

ll.  A 

Mean  (Gustafson) 

9.1 

5.7 

6.1 

18.8 

19.9 

26.1 

Mean  (Total) 

7.2 

4.4 

4.7 

15.1 

15.5 

20.0 

• 8'  x 8*  Target  ^ 
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BURST  FIRS  AOCTJRACT  TEST  AT  300  IAHD8 
PRONE  POSITION  WITH  BIPOD  AND  COMPENSATOR 

17  August  1955 


ROUND 

NWBER 

WEAPON 

CALIBER 

TARGET 

NUMBER 

GUNNER 

REMARKS 

1-11 

Cal.  .22 

— 

Perrin 

Sighting  shota 

12-16 

Cal.  .22 

1 

Perrin 

. 5 hits 

17-21 

Cal.  .22 

2 

Perrin 

5 hits 

22-26 

Cal.  .22 

3 

Perrin 

5 hits 

27-31 

Cal.  .22 

4 

Perrin 

5 hits 

32-36 

Cal.  .22 

5 

Perrin 

5 hits 

37  -46 

Cal.  .22 

— 

Gustafson 

Sighting  shots 

47-51  •• 

Cal.  .22 

6 

Gustafson 

5 hits 

52-56 

Cal.  .22 

7 

Gustafson 

5 hits 

57-61 

Cal.  .22 

8 

Gustafson 

5 hits 

62-66 

Cal.  .22 

9 

Gustafson 

5 hits 

67-71 

Cal.  .22 

10 

Gustafson 

5 hits 
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BURST  FIRE  ACOlglAOY  TEST  AT  5QO  YARDS 
Meaeuremente  in  Inohe* 


MEAN  USAS  EXTREME  EXTREME 


TARGET 

NUMBER 

GUNNER 

MEAN 

RADIUS 

VERTICAL 

DEVIATION 

HORIZONTAL 

DEVIATION 

VERTICAL 

DEVIATION 

HORIZONTAL 

DEVIATION 

EXTREME 

SPREAD 

1 

Perrin 

10.47 

7.11 

6.52 

21.35 

21.95 

28.50 

2 

Perrin 

10.51 

7.54 

7.22 

25.70 

24.50 

35*48 

3 

Perrin 

14.26 

12.61 

5.95 

34.55 

17.96 

38.83 

4 

Perrin 

9.65 

7.60 

5.20 

25.55 

15.85 

29.56 

5 

Perrin 

10.29 

7.13 

4.18 

24.82 

25.45 

33.06 

6 

Guetafaon 

22.13 

18.56 

10.14 

57.05 

28.06 

57.25 

7 

Guatafion 

16. 34 

14.59 

6.37 

41.60 

26.5© 

43.88 

8 

Ouetafeon 

12.71 

8.26 

8.74 

29.43 

25.58 

35.19 

9 

Guetafaon 

13  M 

8.73 

9.71 

24.79 

35.60 

42.81 

10 

Guatafaon 

12.60 

9.50 

8.07 

27.59 

27.03 

38.60 

1-10 

Average 

13.24 

10.14 

7.21 

31.25 

24.85 

38.31 
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AMrogniOK  PBOOBAM  ( PSHSTRAIIQM  PBAll) 


F-8  Swmaryi 

Ml  Helmet  Penetration  • .221+  Carbine 

Using  the  1+1  gr . Sick  Super -Lor*  11  bullet  and  ll+.7.gr**  #21+00  powder,  oaaplete 
penetration  was  obtained  at  350  yards  on  three  rounds . At  1+00  yards  the  bullet  only 
dented  the  heliaet  and  there  was  no  penetration. 

Using  the  35  gr.  TtRA  Full-Patoh  bullet  and  15.0  grs.  #i+227,  identioal  results 
were  obtained. 

Ul  Helmet  Penetration  - .30  Carbine 

Using  the  standard  .30  carbine,  ocmplets  penetration  was  obtained  at  1+00 
yards  on  the  front  side  of  helmet. 

Body  Armor  Penetration  - .221+  Carbine 

With  the  1+1  gr.  Sisk  bullet  and  lt+,7  gra.  #2i+00,  complete  penetration  was 
obtained  at '250  yards.  The  bullet  penetrated  the  steel  plates  and  the  nylon  backing. 
At  300  yards,  the  bullet  penetrated  the  steel  plates  but  failed  to  go  through  the 
nylon  backing. 

Using  the  35  gr.  Full-Pa toh  bullet  and  15.0  grs.  #1+227,  there  was  partial 
penetration  at  300  yards. 

Body  Armor  Penetration  - *30  Carbine 

With  the  standard  .30  oarbine  ball,  oamplete  penetration  of  both  the  steel 
plates  and  the  nylon  banking  was  obtained  at  200  yards.  When  the  armor  was  mowed  to 
250  yards,  the  .30  oarbine  ball  penetrated  the  steel  plates  but  failed  to  pieroe  the 
nylon  booking. 
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Teat  of*  Ml  Helmet  Penetration  - ,22k  Carbine  lil  gr.  8isk,  14.7  5r*  feUQO 

23  June  1953 


80  DMO 

TIME 

REMARKS 

1 

1346 

At  350  yard*.  Dented  helmet.  Angle  of  obliquity*  0-6* 

2 

13 kB 

Skinned  helmet.  Angle  of  obliquity*  45”60*» 

3 

1350 

Barely  creased  helmet.  Angle  of  obliquity*  85*. 
Fired  first  three  ahota  at  top  of  helmeta. 

h 

li|21 

Missed  helmets. 

5 

1429 

Miaaed  helmets. 

6 

1434 

Miaaed  helmeta. 

7 

1458 

Miaaed  helmets. 

e 

144 2 

Miaaed  helmeta. 

9 

1445 

Miaaed  helmets. 

10 

1445 

Dented  helmet.  Angle  of  obliquity*  10*. 

Hit  helmet  on  top  of  croon  (thlokest  Beotian) 

11 

12 

1449 

1450 

Miaaed  helmeta.  C 35  gat • *HA  Full-Pfctoh 

Miaaed  helmeta.  ( 15.8  gra.  #4227 

13 

1453 

Miaaed  helmeta. 

Hi 

1453 

Dented  helmet.  Angle  of  obliquity*  10*. 
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Test  of«  Ml  Helmet  Penetration  « .224  Carbine 

aU  June  1953 


nonro 

time 

HEW ARKS 

1 

1031 

At  400  yard*.  Kissed  helmet*. 

2 

1034 

Missed  helmets. 

3 

1037 

Missed  helmets. 

4 

io4o 

Missed  helmets. 

5- 

1042 

Missed  helmets. 

6 

1046 

Couldn't  find  bullet  hols. 

7 

1050 

Missed  helmets. 

8 

1052 

Creased  helmet,  high  angle  of  obliquity. 

9 

1054 

Creased  helmet,  high  angle  of  obliquity. 

10 

1054 

Good  hit,  dented  helmet.  Angle  of  obliquity 1 5*» 

11 

1056 

Hit  on  rim. 

12 

1056 

Creased  helmet.  High  angle  of  obliquity. 

13 

.14 

15 

1058 

1059 
1100 

Creased  helmet.  High  angle  of  obliquity.  (35  gr«  HBA 
Missed  helmet.  ( Pull-Patch. 

Good  hit.  Dented  Helmet.  Angle  of  (15*3  Ji*227< 

obliquityt  0*.  ( 

16 

1133 

At  350  yards.  Couldn't  find  hole. 

17 

1139 

Couldn't  find  hole. 

18 

1145 

Missdd  helmets. 

19 

% e ) Z 
±JU4& 

U4  ggmrl  Via  ; 

20 

1154 

Missed  helmets. 

21 

1154 

Missed  helmets. 

1 

22 

23 

1155 

1155 

Creased  helmet,  high  angle  of  obliquity.  (35  6**.  Full- 
Complete  penetration,  bullet  lodged  in  (Patch. 

helmet.  Angle  of  obliquity*  0*.  (15.8  grs.  jHi22Ji 
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Test  of  i 
ROUND 


> NFlDCHTIAL— S^urity  Informatior 


Ml  Helmet  Penetration  - ,2 21*  Carbine  ( Coot Td)  2l*  June  1933 

TDtt  REMAJgS 

123k  ) 

1*35  ) Complete  penetration  on  three  rounds. 

1235  ) 1*1  gr.  Sisk  UU-7  g,TS.  #21*00 

1235  ) 
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. 

Tart  of* 

Ml  Helmet  Penetration  - .30  Carbine 

23  June  1953 

ROHM 

pit*#  a ntni 

I0EEJUULO 

1 

1500 

At  350  yards*  Ml seed  helmets* 

2 

1502 

Missed  ho lasts. 

3 

1507 

Dented  helmet*  Angle  of  obliquity*  40*«45 

4 

1509 

Missed  helmet* 

5 

1509 

Missed  helmet. 

6 

. 1509 

Missed  helmet. 

7 

1510 

Dented  helmet.  Angle  of  obliquity*  60*. 

9 

1512 

Missed  helmet. 

9 

1512 

Missed  helmet. 

10 

1513 

Missed  helmet. 

11 

1513 

Complete  both  sides.  Angle  of  obliquity* 

At  375  yards. 

12 

1521 

Missed  helmets. 

13 

1528 

Missed  helmets. 

14 

' 1530 

Couldn't  find  hols  in  target  board. 

15 

1534) 

Hitting  at  high  angle  of  obliquity* 

16 

1535  ) 

Just  creases. * 

17 

1537 

Missed  helmets. 

18 

1537 

Missed  helmets. 

19 

1536 

Missed  helmets. 

20 

1538 

Missed  helmets. 

21 

1538 

Missed  helmets. 

22 

1541 

Missed  helmets. 

23 

1542 

Missed  helmets. 

24 

1544 

Orased  helmet  - high  angle  of  obliquity. 
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Tart  of*  Ml  Helmet  Penetration  - .30  Carbine  (CoxrfcM)  23  June  1953 


ROHM) 

TIME 

25 

1345 

26 

1546. 

RniAgTS 

Missed  helmet. 

Graced  helmet  • high  angle  of  obliquity. 
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Teat  of i K1  Helmet  Penetration  • «$0  Carbine 

2 2+  June  1953 


ROUND 

TIME 

HBaAHKS 

1 

09UC  ) 

At  575  yards,  Couldn't  find  hole*. 

2 

09U0  ) 

5 

0945 

Missed  helmets. 

U 

09U5 

Creased  top  of  helmet,  high  angle  of  obliquity. 

5 

095*  ) 

6 

0952 

Missed  helmets. 

7 

0953  ) 

8 

0955 

Creased  helmet,  high  angle  of  obliquity. 

9 

0953 

Penetrated  front  of  helmet,  dented  back. 

10 

iooU 

At  2+00  yards.  Missed  helmets. 

11 

1010 

Missed  helmets. 

12 

1010 

Missed  helmets. 

13 

1012+ 

Missed  helmets. 

1U 

loll* 

Hit  front  of  helmet,  large  bulge,  no  penetration. 
Angle  of  obliqultyi  0*. 

15 

1016 

Missed  helmets. 

16 

1016 

Missed  helmets. 

17 

1017 

Sit  low  on  front  of  helmet,  penetration  on  front, 
none  on  baok.  Angle  of  obliquity*  0*. 

18 

1017 

Creased  helmet,  high  angle  of  obliquity. 
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Toot  of*  Body  Armor  Penetration  - .22U  Carbine 

la  gr.  Silk.  lU.T  gr.  #21*00 

2J  June  1953 


ROUHD 

TIME 

REMARKS 

1 

1132 

Complete  penetration  at  200  yard*. 

| 

2 

121*8 

Complete  penetration  at  250  yard*. 

) 

) 

) 

) Using 

5 

125U 

Miaaed  armor.  Target  at  300  yarda 

h 

1257 

Missed  armor. 

) 

) Carbine. 

5 

1300 

Partial  penetration  at  300  yards, 
back  of  plate. 

Bulge  on  ) 

) 

) 

) 

) 

6 

1303 

Missed  armor. 

7 

1305 

Partial  penetration  at  300  yards. 

8 

1310 

Hit  fabrio  - missed  plate. 

9 

1313 

Hit  where  two  plates  overlap  - double  thiclcnese. 

10 

1316 

Hit  where  two  plates  overlap  - double  thickness. 

11 

1319 

Missed  armor. 

12 

1321 

Partial  penetration  at  300  yarda. 

13 

1325 

Hit  fabrio  - misaed  plate.  35  gr*  ^A  Full-Patoh, 

15.8  gra.  #i*227. 

H* 

1327 

Partial  penetration  at  300  yarda. 

35  gr.  TOA  Full-Patoh 
15.8  gra.  H+227. 

15 

1330 

Partial  penetration  at  300  yarda. 

35  gr.  TfRA  Full-Patoh 
15.8  gra.  #Li227. 

1? 
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lost  oft  Body  Armor  Fa not rat ion  - .30  Carbine 

23  Juno  1953 


ROUND 

TIME 

RKKAHK8 

1 

1022 

300  yarda.  No  penetration.  ] 

] 

Lost . Body  armor 

2 

1025 

No  penetration.  ' 

> 

turned  in  reverse. 

3 

1025 

No  penetration.  ] 

h 

1030 

) 

. 

) Two  rounds  mleaed  armor.  About  5Q&  penetration 

5 

1030 

) 

) on  the  one  hit. 

6 

1031 

) 

7 

1034 

) 

) 

) 

Q 

103I* 

9 

1035 

) Almost  penetrated. 

) 

) 

10 

1033 

11 

lol*l 

Locator.  Target  moved  to  280  yards. 

12 

1QU5 

) Penetrated  steel  plate  but 

) 

) pylon  backing. 

failed  to  penetrate 

13 

10l*6 

lh 

1052 

Locator.  Target  moved  to  250  yards. 

15 

1055 

Locator. 

16 

1057 

Locator,  flit  top  edge  of  a plate.  Complete  penetration 

on  the  edge. 

17 

1059 

) flit  top  edge  of  fabrlo  and  plate. 

18 

1100 

) 

19 

1102 

Missed  armor. 

20 

1105 

Penetrated  plate  but  not  nylon. 

21 

1119 

Missed  armor.  Target  moved  to  200  yards. 

22 

1123 

Complete  penetration. 

Zf 

1121* 

| Complete  penetration. 

24 

1121* 
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CALIBER  .221+  CARBINE  LEAD-CORE  BALL 
CALIBER  .JO  CARBINE  LEAD-CORE  BALL 

OH 

1/1+"  MILD  STEEL  PLATE  - 50  YARDS  RANOE 


SHOT  HO. 

VKAPOH 

RESULT 

1 

.221+  Carbine  Mann  Barrel. 

Complete  perforation 

2 

,22k  Carbine  Mann  Barrel 

Complete  perforation 

3 

.221+  Carbine  Mann  Barrel 

Complete  perforation 

1+ 

.221+  Carbine  Mann  Barrel 

Complete  perforation 

5 

.221+  Carbine  Mann  Barrel 

Complete  perforation 

6 

.30  Carbine  Mann  Barrel 

.080-inch  indentation 

7 

.30  Carbine  Mann  Barrel 

.090-inoh  indentation 

0 

.30  Carbine  Mann  Barrel 

.070- inch  indentation 

9 

.30  Carbine  Mann  Barrel 

.070-inoh  indentation 

10 

Plate  Type  t 

.30  Carbine  Mann  Barrel 
SAE  1020.  annealed. 

. 080-inch  indentation 
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CALIBER  ,22k  CARBINE  A.P.  BULLET 
CALIBER  .30  CARBINE  A.P.  BULLET 
ON 

1/U-IBCH  HOMOGENEOUS  PLATE  - 50  LARDS 


SHOT  NO. 

WEAPON 

RESULT 

1 

.224  Carbine  Nairn  Barrel 

Complete  Penetration 

2 

,22k  Carbine  Mann  Barrel 

Complete  Perforation 

3 

,22k  Carbine  Uann  Barrel 

Complete  Penetration 

h 

,22k  Carbine  Uann  Barrel 

Complete  Perforation 

5 

,22k  Carbine  Mann  Barrel 

Complete  Perforation 

6 

22k  Carbine  Uann  Barrel 

Complete  Perforation 

7 

.30  Carbine  Uann  Barrel 

,090-lnoh  penetration 

8 

.30  Carbine  Mann  Barrel 

. 100-inoh  penetration 

9 

.30  Carbine  Uann  Barrel 

.090-lnch  penetration 

10 

.50  Carbine  Uann  Barrel 

.080-inch  penetration 

11 

.30  Carbine  Uann  Barrel 

•090-inch  penetration 

Plat*  Typei  Hamoponeoua  Plats.  Hardneae  Brlnell  575* 
15.8  gre.  #1*227 
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CALIBER  ,22h  CARBINE  A.P.  BULLET 
CALIBER  .pO  CARBINE  A.P.  BUUST 


1/^-INCH  FACE- HARDENED  PLATE  - 50  YARDS 


WEAPON 


RESULT 


.22U  Car bin#  Mann  Barrel 
,22k  Carbine  Mann  Barrel 
.221+  Carbine  Mann  Barrel 
,22k  Carbine  Mann  Barrel 
,22i|  Carbine  Meum  Barrel 


Complete  Perforation 
.07CT  Penetration 
Complete  Perforation 
Complete  Perforation 
Complete  Perforation 


• 30  Carbine  Mann  Barrel 


.020"  Penetration 


.30  Carbine  Mann  Barrel 


.010"  Penetration 


.30  Carbine  Mamn  Barrel 


.080"  Penetration 


.30  Carbine  Mamn  Barrel 


.020"  Penetration 


•30  Carbine  Mamn  Barrel 


.020"  Penetration 


Plate  Specification!  - Faoe  Hardneaa  Brinell  600 

Rear  Hardneaa  Brinell  lj.30 


15.0  gra.  #*4227 
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K.E,  ■ P«E« 

1/2  MpVp2  - Mpgh 
1/2  Vp2  - gh 

Vp  - jfTfr 


RECOIL- PENDULUM  MEASUREMENTS 


Mp  - Mb  Vb  ♦ Mo  x U800 

Mg  - Mb  Vb  ♦ Mo  x U800 


Mp  Vp 


Mg  Vg 


“PV! 


V_  - 


*4  V, 

g g 


oos  0 “ 


S - h 


S oos  0 • S - h 


h ■ S - S cos  0 ■ S(l  - oos  ©) 
Bin  1/2  0 - 1 

1/2  © - sin"1  V2  1 
0-2  Bin-1  1 


Method  for  reducing  displacement  of  ballietic  pendulum  to  foot-lbs.  of  free  reooil 
of  weapon 


(5)  K.E.  (ft-lbs)  - 1/2  Mg  Vg2 

(W  V - v_ 


(3)  Vp  - 2 gh 

(2)  h - S(1  - cos  ©) 
(1)  © - sin-1  1 


1 " length  of  aro  through  which  pendulum 
swings,  or  displacement 

Mg  • Mass  of  weapon 

Yg  * Velocity  of  weapon  in  reooil 
Mp  ■ Mass  of  pendulum  including  weapon 

Vp  • Velocity  of  pendulum  in  recoil  including 

weapon 

g • gravity  (J2.15U9  ft/seo2  at  Baltimore, Md.) 
h • Vertical  distance  pendulum  rises  in  ft. 

S ■ Length  of  pendulum,  from  pt.  of  suspension 
to  point  of  measurement 
© » Angle  through  whioh  pendulum  swings 
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Test  oft  Free  Recoil  of  .30  Carbine 


10  July  1953 

Velocity  at  45  f**t. 

1st  Soreen  - 

20'  from  Muzzle.  1st  to  2ndi 

ROUND 

VELOCITY  DISPLACEMENT 

REMARKS 

(inohes) 

• 

30  Carbine  Without  Compensator 

1 

1926 

4.70 

8 

1939 

«... 

Pendulum  measurement  lost. 

3 

197S 

4.92 

4 

1937 

4;0i 

5 

1969 

— 

Pendulum  measurement  lost. 

6 

1925 

4.78 

7 

1938 

4.85 

• 

30  Carbine  With  Compensator 

8 

1943 

4.51 

9 

1955 

4.55 

10 

1957 

4.53 

ll 

1966 

4.56 

12 

1963 

4.57 

Weight 

of 

pendulum  without 

gun 

) 45.69  lbs. 

) 45  lbs 0 11  os. 

Weight 

of 

,30  Carbine  weapon* 

4.52  lbs. 

Weight 

of 

.2214.  Carbine  weapon*  . 

4.71  lbs. 

Weight 

of 

Compensator  for 

.30  Carbine 

.3  lb. 

Weight 

of 

Compensator  for 

.224  Carbine 

.05  lb. 

**  Weight 

of  M2  Carbine,  15  rd.  loaded  magazine  and  sling  • 6.10  lbs. 

**  Weight 

of  .22U  Carbine, 

15  rd.  load'ed  magazine  and  sling  • 6.30  lbs. 

* Weapons  used  in  aotual  test  with  rear  of  stock  cut  off. 
**  Complete  weapons  upon  whioh  oaiculations  were  based. 
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Teat  of i Free  Reooil  of  ,22U  Carbine 

13  July  1953 

Velooity  at  U5  feet.  20’  to  lat  Soreen  - 50'  between 

ill  gr.  Sisk  Blend  Load 

VELOCITY  DISPLACEMENT  REMARKS 


ROUND 


DISPLACEMENT 

(inches) 


1 

2870 

2 

2907 

2.32 

3 

2957 

2.35 

U 

2917 

2.31 

5 

288ii 

2.31 

6 

2900 

2,31 

7 

3019 

2.01 

8 

3019  • 

2.00 

9 

3036 

2.02 

10 

2998 

1.98 

11 

3028 

2*00 

,22ii  Carbine  With  Compensator 

Pendulum  measurement  lost. 


35  gr.  WRA  15.8  grs.  4UZ2J 


.22ii  Carbine  Without  Compensator 

ill  gr.  Sisk  Blend  Load 


12 

oaAl, 
— / 

* to 

✓ • 

13 

2875 

3.51 

14 

2936 

3.56 

15 

2927 

3.57 

16 

29m 

3.57 

17 

30U1 

' 3.06 

18 

3053 

3.09 

19 

30U1 

3.05 

20 

3oia 

3.09 

21 

3019 

3.08 

35  gr.  WRA  15.8  grs.  &227 
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CHRONOGRAPH  VELOCITY  REPORT 


10  July  1953 

Page  1 

Proof  Director i 

Mr.  Steph 

Program  Caliber  .JO 

Gun  to  let 

Coilt 

20.00' 

let  to  2nd  Coilt  50.00' 

ROUND  NO. 

HOUR 

COIL  TIME 

INSTRUMENT  VEL. 

REMARKS 

1 

li*08 

2596 

1926 

Without  Compensator 

2 

1412 

2578 

1939 

3 

12*16 

2528 

1978 

4 

1424 

2581 

1937 

5 

1428 

2540 

1969 

6 

1502 

2597 

1925 

7 

1505 

2580 

1938 

8 

1554 

2574 

19U3 

With  Compensator 

9 

1556 

2557 

1955 

10 

1600 

2555 

1957 

11 

1602 

2518 

1986 

12 

1605 

2547 

1963 
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CHRONOGRAPH  VELOCITY  REPORT 


Plage  1 


13  July  1953 

Proof  Director i Staph  Program  . Caliber  .22 

Gun  to  1st  Coil*  20.00'  1st  to  2nd  Coili  50.00* 


ROUND  NO.  HOUR  COIL  TIME  INSTRUMENT  VEL.  PROJECTILE 


1 

0922 

1742 

2870 

2 

1720 

2907 

3 

1691 

2957 

4 

0931 

1714 

2917 

5 

1734 

2884 

6 

0942 

1724 

2900 

7 

0952 

1656 

3019 

8' 

1656 

3019 

9 

0957 

1647 

3036 

10 

1668 

2998 

11 

1651 

3028 

12 

1038 

1687 

29&i 

13 

1739 

2875 

14 

1703 

2936 

15 

1045 

1708 

2927 

16 

1700 

2941 

17 

1644 

3041 

18 

.1638 

3053 

19 

1644 

3041 

20 

1104 

1644 

3Q4l 

21 

1656 

3019 

ill  gr.  Bullet  with  Compensator 


35  gr.  with  Compensator 


ill  gr.  without  Compensator 


35  gr.  without  Compensator 
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022k  CARBINE  TOTH  COMPENSATOR,  1+1  OR,  SISK,  BLEND  LOAD 
15  ROUND  LOADED  MAGAZINE  AND  SLINO 


1 

ROUND  (In) 

1 

ar 

1/2  0 

0 

00a  0 

l-o oa  9 S(l-ooa  9)  h(ft) 

2 gh  j^2gh*Vp 

2 

2.32 

.01257 

0*1+3 * 

1*26' 

.99969 

.00031  .02860 

.00238 

.15306  .39123 

3 

2.35 

.01271+ 

0*1+1+ * 

1*28* 

.99967 

.00033  .0301+1+ 

.00251+ 

.16335  .1+01+16 

1+ 

2.31 

.01252 

0*1+3* 

1*26* 

.99969 

.00031  .02860 

.00238 

.15306  .39123 

5 

2.31 

.01252 

0*1+3* 

1*26* 

.99969 

.00031  .02860 

.00238 

.15306  .39123 

6 

2.31 

0 01252 

0*1+3* 

1*26» 

.99969 

.00031  .02860 

.00238 

.15306  .39123 

wt. 

of  pendulua  with 

1 

1 

r w 2 

Pi  K 

1/2  MVe2 

K.E.  (ft-lba) 

,221;  and  comp 

• 52.01+  It  a 

• 

3.20621+ 

10.27997 

32.63890 

1.02 

Wt. 

of  weapon 

and  camp  • 

6.35 

3.31220 

10.97067 

31+.83188 

1.09 

3.20621+ 

10.27997 

32.63890 

1.02 

3.20621+ 

10.27997 

32.63890 

1.02 

£ 

- 8.19528 

3.20621+ 

10.27997 

32.63890 

1.02 

H 

Mean 

1.031+ 
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.221;  CARBINE  WITHOUT  COMPENSATOR,  J4I  GR.  SISK,  DUPLEX  LOAD 
WITH  15  ROUND  LOADED  MAGAZINE  AND  SLINO 


ROUND 

(in) 

2? 

1/2  0 

G 

00a  G 

1-ooa  G 

S(l-ooa  G) 

2gh  ifiih-  Vp 

12 

3.58 

.01940 

1*07 ' 

2*14’ 

.99924 

.OOO76 

.07011 

.00584 

.37557  .61283 

13 

3.51 

.01902 

1*05’ 

2*10* 

.99929 

.00071 

.06550 

.00546 

.35113  .59256 

14 

3.56 

.01930 

1*06' 

2*12* 

.99926 

.00074 

.06827 

.00569 

.36592  .60491 

15 

3.57 

.01935 

i*07» 

2*14' 

.99924 

.00076 

.07011 

.00564 

.37557  .61283 

16 

3.57 

.01935 

1*07  • 

2*14' 

.99924 

.00076 

.07011 

.00564 

.37557  .61283 

? vp  " ve 

CJ 

1/2  MV2 

K.E.  (ft.  lba.) 

Mass  of  pendulum  with 

5.05731 

25.57638 

80.56559 

2.52 

weapon  • 51.99  lba. 

4.89003 

23.91239 

75.32403 

2.35 

4.99195 

24.91956 

78.49661 

2.45 

Wt.  of  weapon  ■ 6. 30  lba. 

5.05731 

25.57638 

80.56559 

2.52 

M 

5.05731 

25.57638 

80.56559 

2.52 

- 8.25238 

Mean 

2o472 
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.224  CARBINE  WITHOUT  COMPENSATOR,  35  OR.  WRA,  15.8  GRS.  *4.198 
WITH  15  ROUND  LOADED  MAGAZINE  AND  SLING 


ROUND 

1 

tin) 

1 

2? 

1/2  G 

G ooa  G 

1-cos  0 

S(  1-cob  6)  h(ffc) 

2gh  . -Vp 

17 

3.06 

.01659 

0*57  • 

1*54*  .99945 

.00055 

.05074 

.00423 

.27203  .52156 

18 

3.09 

.01675 

0*58 » 

1*56*  .99943 

.00057 

.05258 

.00438 

.28168  .53073 

19 

3.05 

.01653 

0*57  • 

1*54'  .99945 

.00055 

.05074 

.00423 

.27203  .52156 

20 

3.09 

.01675 

0*58' 

1*56*  .99943 

.00057 

.05258 

.00438 

.28168  .53073 

21 

3.08 

.01669 

0*57’ 

1*54'  .99945 

.00055 

.05074 

.00423 

.27203  .52156 

v‘-£v' 

> Vg 

2 

l/2  MV® 

K.E.  (ft.-lba.) 

Wt.  of  Dendulum  with 

.224  - 51o99  lbSo 
Wt.  of  weapon  - 6.30 

- 8.25238 

lb  a . 

4.30411 

4.37979 

4.30411 

4.57979 

4.3Q411 

18.52536 

19.10256 

18.52536 

19.18256 

18.52536 

58.35488 

60.42506 

58.35488 

60.42506 

58.35488 

Mean 

1.82 

1.89 

1.82 

1.89 

1.82 

1.848 

CON  FI  DENTI  Al Security  I reformation 
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.222+  CARBINE  WITH  COMPENSATOR,  35  GR.  WRA,  I5.8  ORS.  ^96 


ROUND 

1 

(in) 

1 

15  ROUND  LOADED  MAGAZINE  AND 

1/2  0 0 00a  0 1-ooa  © 

SLINO 

S(l-coa  »)  h(  ft) 

ggh 

tS--Vf 

7 

2.01 

.01089 

0*37' 

1*12+' 

.99977 

.00023 

.02122 

.00177 

.11383 

.55736 

8 

2.00 

.01082+ 

0*37' 

1*12+' 

.99977 

.00023 

.02122 

.00177 

.11383 

.33738 

9 

2.02 

.01091+ 

0*38  • 

1*16' 

.99976 

.00022+ 

.02212+ 

.00185 

.11897 

.32+2+92 

10 

1.96 

.01073 

0*37 • 

1*12+' 

.99977 

.00023 

.02122 

.00177 

.11383 

.33738 

11 

2.00 

.01082+ 

0*37 ' 

1*12+' 

.99977 

.00023 

.02122 

.00177 

.11383 

.33738 

V 

1/2  MV2 

K.E.  (ft. -lba.; 

Wt.  of  pendulum  with 
.221+  and  camp  ■ 52.02+  lba. 

2.762+92 

7.62+2+78 

21+.27218 

.76 

2.762+92 

7.62+2+78 

22+.27218 

.76 

Wt.  of  weapon  and  comp  ■ 6.35  lba. 

2.82672 

7.99035 

25.36936 

.79 

2.762+92 

2.762+92 

7.61+2+78 

22..27218 

.76 

- 8.19528 

7.62+2+78 

22+.2721S 

.76 

Mean 

.766 
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S - 92.25* 

23  - 184.50 

9 • 2 aln“^  _i  h ■ S(l-ooa  0) 

2S 

.30  CARBINE  WITHOUT  COMPENSATOR,  WITH  15  ROUND 
LOADED  MAGAZINE  AND  SLINO 


ROUND 

1 

(in) 

1 

1/2  0 

■in”1 

w 2 Bln"1  W 

00a  0 

1-OOS  0 

h,  in 
S(l-coa  0) 

h,  ft. 

1 

4.7B 

-«591 

1*29' 

2*58  • 

.99866 

.00134 

.1236 

.0103 

3 

4.92 

.02667 

1*32' 

3*a4' 

.99857 

.00143 

.1319 

.0110 

4 

4.81 

.02607 

1*30' 

3*oo» 

.99863 

.00137 

.1264 

.0105 

6 

U.70 

.02591. 

1*29' 

2*58* 

.99866 

.00134 

.1236 

.0103 

7 

4.  83 

.02613 

1*30* 

. 3"00' 

.99863 

.00137 

.1264 

.0105 

VP- 

2gh 

g 

- 32.1549  ft/a no2 

2g 

- 64.3098 

2gh 

VP 

2gh  fpa 

wt. 

of  pendulum  with 

Stvp 

•*«  7 

lb-ft?/«®o? 
62  1/2  MV* 

K.B. 

ft-lba 

.6592 

•70U0 

.6720 

.6592 

.6720 

.81191 

.83905 

.81976 

.81191 

.81976 

Wt. 

■ pi • 17  aD» • 

of  gun  » 6.10 

■ 8.49016 

6.89325  47.51689  144.92651 
7.12367  50.74667  154.77734 
6.95989  48.44007  147.74221 
6.89325  47.51689  144.92651 
6.95989  48.44007  147.74221 

4.53 

4.Q4 

4.62 

4.53 

4.62 

Mean  it.  628 
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S - 92.25*  g • 32.15U9  ft/MO8 

28  • 181+.50  2g  - 6^.3098  ft/aee2 


.30  CARBINE  WITH  COMPENSATOR,  15  ROUND  LOADED  MAGAZINE 

AND  SLINO 


ROUND 

(In) 

1 

1 

25 

■in"1  1 

25  0 

1/2  0 

001  0 

1-ooa  0 

h.  In 

S(l-co8  0)  h.  ft  2gh  1 

(2g h-Vp 

8 

1+.51 

.021+1+1+ 

1*21+ ' 

2*1+8* 

.99881 

.00119 

.10978  .00915  . 5881+3 

.76709 

9 

U.55 

.021+66 

1*25  • 

2*50* 

.99878 

.00122 

.11255  .00938  .60322 

.77667 

10 

U.53 

.021+55 

1*21+' 

2*1+8* 

.99881 

.00119 

.10978  .00915  .5881+3 

.76709 

11 

1+.56 

.021+72 

1*25' 

2*50* 

.99878 

.00122 

.11255  .00938  .60322 

.77667 

12 

h.  57 

.021+77 

1*25* 

2:50* 

.99878 

.00122 

.11255  .00958  .60322 

.77667 

Wt.  of  pendulum  with 
.30  and  comp  • 52.09  lbs. 

Wt.  of  weapon  and  ocmp  ■ 6.1+0 


8.13906 


V 

1/2  MV8 

K.E.  (ft.. 

6.21+339 

38.97992 

12L+.7357U 

3.90 

6.32136 

39.95959 

127.87069 

3.99 

6.21+339 

38.97992 

121+-7357U 

3.90 

6.32136 

39.95959 

• 127.87069 

3.99 

6.32136 

39.95959 

127.87069 

3.99 

Mean 

3.95U 
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WEIGHT  OF  BULLETS  USED  IN  RECOIL  TEST 


la  Or.  Si8k 

35  Or. 

W.R.A , 

.30  Carbine  Ball 

Weight,  gra. 

Weight,  gra. 

Weight,  gra 

1 U..Q95 

1 

3U.196 

1 

109.530 

2 la. 160 

2 

3li.l92 

2 

109.215 

3 la.  200 

3 

3U.155 

3 

109.1*97 

h hi, 200 

h 

34.092 

1* 

109.651 

5 la.soo- 

5 

31*.  190 

5 

109.733 

Mean  Ul. 171 

Mean 

3U.165 

Mean 

109.525 
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APP2JDH  C 


Aberdeen  Proving  Ground 
Photograph!  Humber a 


A908^7 

A90838 

A90839 

A90925 

A90926 

A91616 

A91617 
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Secur  y inform?tion  - CONF'  ENTIAL 


A90837  CONFIDENTIAL  8 ABERDEEN  PROVING  GROUND  8 6 July  1952 

Project  No.  TS1-2.  Test  of  .224  Carbine  Ammunition. 

Illustrating  penetration  performance  of  Ctg.,  A.P.,  Cal.  .30 
Carbine,  Lot  No.  FA-X30-1131,  and  Ctg.,  A.P.,  Cal.  .224  (experi- 
mental), no  lot,  against  £-inch  face  hardened  armor  plate  (Brinell 
Hardness-Face  600,  Rear  430)  at  a range  of  50  yards.  Numbers  1 
through  5,  Cal.  .224.  Numbers  6 through  10,  Cal.  .30  Carbine. 


Security  Information  - CONFIDENTIAL 


A90838  CONFIDENTIAL  8 ABERDEEN  PROVING  GROUND  8 6 July  1953 

Project  No.  T31-2.  Teat  of  .224  Carbine  A’.nmunition. 

Illustrating  penetration  performance  of  Ctg.,  Ball,  Cal,  .30  Carbine, 
Ml,  Lot  No.  6602,  and  Ctg.,  Ball,  Cal.  .224  (experimental),  no  lot, 
against  £-inch  mild  ateel  plate  (SAE-1020)  at  a range  of  50  yards. 
Numbers  1 through  5,  Cal.  .224.  Numbers  6 through  10,  Cal.  .30 
Carbine • 


Security  Information  - CONFIDENTIAL 


Project  No,  TS1-2.  Test  of  ,224  Carbine  Ammunlt ion. 

Illustrating  penetration  performance  of  Ctg.,  A.P.,  Cal,  ,30  Carbine, 
Lot  No,  FA-X3Q-1131,  and  Ctg.,  A.P.,  Cal,  ,224  (experimental),  no 
lot,  against  ^-inch  homogeneous  armor  plate  (Brinell  Hardness  375) 
at  a range  of  50  yards.  Numbers  1 through  6,  Cal,  ,224.  Numbers 
7 through  11,  Cal,  ,30  Carbine. 


6 July  1953 


A90839  CONFIDENTIAL  S ABERDEEN  PROVING  GROUND 


Security  Information  - CONFIDENTIAL 


Project  Noo  TS1-2.  Test  of  .224  Carbine  Ammunition. 

Illustrating  recoil  pendulum,  with  Caliber  .30  Carbine  and  com- 
pensator in  place  for  firing. 


Security  Informrtion  - CONFIDENTIAL 


A90926  CONFIDENTIAL  5 ABERDEEN  PROVING  GROUND  8 6 July  1953 


Project  No,  TS1-2#  Teat  of  #224  Carbine  Ammunition, 

Illustrating  recoil  pendulum,  with  Caliber  ,30  Carbine  and  com- 
pensator in  place  for  firing#  Arrow  shows  stylus  used  to  measure 
displacement  on  smoked  glass  plate# 
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A91616  CONFIDENTIAL  t ABERDEEN  PROVING  GROUND  j 13  August  1953 

Project  No#  TS1—2.  Test  of  #224  Carbine  Ammunition  and  Weapon# 

TOP:  Carbine,  Caliber  .30,  M2,  W/Compensator.  CENTER:  Carbine, 
Caliber  .22,  M2,  W/Compensator.  BOTTOM:  Speoial  bipod  for  use 
with  above  weapons . 


A91617  CONFIDENTIAL  j ABERDEEN  PROVING  GROUND  8 13  August  1953 

Project  No,  TS1-2.  Teat  of  ,224  Carbine  Ammunition  and  Weapon, 

IEFT:  Cartridge,  Ball,  Caliber  ,30,  Carbine,  Ml.  CENTER:  Cartridge, 
Ball,  Caliber  .22  Carbine.  RIGHT:  Cartridge,  3all,  Caliber  ,45,  M1911* 
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APPENDIX  D 


Sketch  Dated  1?  November*  1952 
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